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For the transport of corrosive and sensitive liquids — 
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ENGINEERING 
COMPANY LTD. The 


roc Jefco 


FACE SCREEN 
Reg. Design 751914 Patent applied for 


Perfect protection when grinding or 
All Stainless Steel Rotary Pump with incorporated ras 
Relief Valve, Superimposed Remote Bearings, machining. Comfortable to wear, stands 


Reducti Gearb d back ith di 
er ee a on one clear of the face. adjustable to any angle, 
motor drive, for handling viscous liquids. 


LYDNEY 
GLOUCESTERSHIRE J. & E. FERRIS LTD 
33 Museum St., London, W.C.| 


Veapnene : RVEWCEY Saye Telephone: MUSeum 2876 
Grams : Bolthead, Lydney 


PORTABLE PUMPING UNITS Nat 
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non-splinter front easily renewable. 




















Also available Vertical, 
Glandless, and Horizontal Lennox Portable Pumping Units are invaluable 
Pumps in every Factory where Chemicals are employed, 

either as a pumping set for regular production 
work or as a standby to replace other Pumps 
undergoing repair. The Pump is easily wheeled 
to the required position and can be connected 
with flexible pipe in a few minutes. It will 
empty Store Tanks, Pickling Tanks, Sludge 
Sumps, Tank Wagons, Carboys, Process Vessels, 
or any other receptacle for liquid, and deliver 
the contents wherever required. 
Difficult corrosives, such as Nitric, Sulphuric, 
Acetic Acid, etc., can be handled without the 
slightest difficulty, and even gritty substance 
such as chalk slurry can be pumped without 
fear of erosion. 


LENNOX FOUNDRY CO. LTD. ene 
Tantiron Foundry, Glenville Grove, London, S.E.8 
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B.Sc. explores rich new territory 


Discovers astonishing versatility of polyethylene glycols 


To discover in your laboratory something everyone else 
has missed can be just as exciting as finding a buried city, 
And possibly far more useful. If you explore the many 
possibilities of Shell’s polyethylene glycols, you may well 
come upon just what you need to solve a formulation or 
processing problem. 

Polyethylene glycols have a unique combination of pro- 
perties, water solubility, lubricating power and chemical 


reactivity combined with low toxicity and lack of effect 
on metals and other materials. Some of the uses where 
their affinity for water is put to good effect are: as humec- 
tants, as the hydrophilic part of surface active agents, 
as key raw materials in developing water-dispersible alkyd 
resins. 

Shell will help in your explorations. Ask for more details 
and for samples. 


YOU CAN BE SURE OF SHELL CHEMICALS 


SHELL CHEMICAL COMPANY LIMITED 


In association with Petrochemicals Limited and Styrene Products Limiicd 


| REGIONAL OFFICES: 


SOUTHERN 
MIDLAND 
NORTHERN 
SCUTTISH 


me ~~ 
PG Soi 3 gO IRISH 


Norman House, 105-109, Strand, London, W.C.2. Tel: Temple Bar 4455 

Warwick Chambers, 14-20, Corporation Street. Birmingham, 2. Tel: Midland 6954 
144-146, Deansgate, Manchester, 3. Tel: Deansgate 2411 

48-54, West Nile Street, Glasgow, C.1. Tel: City 3391 

16-20, Rosemary Street, Belfast, Northern Ireland. Tel: Belfast 26094 

33-34, Westmoreland Street Dublin. Republic of Ireland. Tel: Dublin 72114 
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ARTIFICIAL 


RESPIRATION INSTRUCTIONS 


OUR HOLGER NIELSEN electric shock placard has been widely praised for the exceptionally 
clear way in which the diagrams and instructions are set out. 


it is now available printed on metal for outdoor positions. 


The Electricity Regulations say that an electric shock placard must be shown where 
electrical energy is generated, transformed or used at pressure normally exceeding 125 


volts alternating or 250 volts direct. Check that you are complying with the law. 


Following many requests 


a 


On card : 36 and 10d. postage 
and packing. 


On metal : 8 - and I|/9 postage 
and packing. 





ERNEST BENN LIMITED 


154 FLEET STREET 


LONDON EC4 
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Clean - dry - convenient 
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THE DORRCLONE 





(Dutch State Mines Cyclone) 





The DorrClone is a compact cylindroconical classification unit utilising centrifugal 
vent Dez g., £ force in place of gravity. It provides a modern method of separating finely divided 
OVERFLOW | oo , | solids in liquid suspensions and constitutes an important new tool with which to 


SECTION 
supplement current practices in the Classification of crystalline and other granular 


VORTEX me 
Su : 
FINDER spensions 


The new TM3 15 mm. diam. Rubber and 10 mm. diam. Bakelite multi-DorrClones 
era 7 : are now firmly established in the Starch field and are finding use in the Classification 
remem | of Whiting, Clay, Pigment and Pharmaceutical particles in the Submicron size range. 
SECTION ‘ DerrClones are also available singly or in multiple arrangements in 3 in., 6 in., 12 in. 


APEX VALVE —- and 24 in. diameters. 


TAILPIPE 


orR-CouiverR 


~~ MPAN Y LiMiTEod 





NORFOLK HOUSE, WELLESLEY ROAD, CROYDON, SURREY. 





























Ke ohable e Rubber aS in position and 


joint ready to pull over. 


The ‘Unicone’ system of pipe-jointing, with its time and 
labour saving features, produces a pipeline which is 
; _ flexible while remaining absolutely leak-proof. 

ee PE #2 For temporary pipelines ‘Unicone’ instantaneous joints are 
oS recommended. These joints require no tools of any kind, 
comprise two parts only*and fasten with a ‘snap’ ensuring 
a perfect seal in a matter of seconds 


Ve 
ee see eee ese eee ee ees 





oseeeeeeeoee ee? ee @ 
oeeeeeve + * * *,n,eAREeD eee eee eeSee 
“eer eee 
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‘UNICONE 


REGD. 





Pipe ends joined ready for locking. — 






















For permanent or semi-perm- | 
/ ament pipelines “UNICONE’: = 8 =™ nena ytetete tte nell 
- bolted pipe joints are employed = H 4 The completed joint. 





3 October 1959 CHEMICAL AGE 437 














ANTIBIOTICS 4% 68 








(oem Ge Ee Bes: 





Many of the new antibiotics are recovered 
and purified from their culture media by using 
lon Exchange Materials. In particular, large scale use is 
made of ion exchange in producing streptomycin. The broth is passed 
through a column of Zeo-Karb 226 which absorbs the streptomycin 
selectively while impurities and unwanted organic matter pass 
through the column. The antibiotic is then removed 


from the resin as a purified and concentrated solution. 


Today lon Exchange techniques are 


more and more widely used in all 





industries. To these developments, z LEO KARE i 
Permutit makes a notable contribution 226 ai | 
by supplying the world’s largest range of | 
lon Exchange Materials. ‘‘ Zeo-Karb 226” 


is but one material in this range. 


For literature describing these new tools of 
industry, please write to: 


THE PERMUTIT COMPANY LTD 


DEPT. V.A. 349, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4. TELEPHONE: CHISWICK 6431 


Subsidiary Companies 
THE PERMUTIT COMPANY OF AUSTRALIA PTY. LIMITED THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY.) LTD. 
567-573 Pacific Highway, Sydney, N.S.W. P.O. Box 6937, Johannesburg. 


1ON EXCHANGE (CANADA) LTD., 33 Price Street, Toronto 5, Ontario. 
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AMMONIA PLANT 


FOR 
POTASSE ET ENGRAIS CHIMIQUES 


BY 


KELLOGG 


At Grand Couronne this plant, which is built to 





the Kellogg steam reforming process design, com- 
The Kellogg developed quench type synthesis converter with 

ee bines nitrogen from the air and hydrogen from 
refinery waste gases to produce about 100 metric 
tons of ammonia each day. The anhydrous ammonia 
provides the nitrogen for a variety of fertilizers 
manufactured by Potasse Et Engrais Chimiques. 
The process consists of three steps: 

(1) preparing and generating the synthesis gases; 
(2) purifving the synthesis gases: 


(3) synthesising hydrogen and nitrogen toammonia. 





Of the many ammonia plants Kellogg has built, this 


Interior of control house. 


iS unique in that a provision is made to catalytically 
convert the carbonyl! sulphide to hydrogen sulphide 
and simultaneously hydrogenating the olefins in the 
gas. In the purification stage the use of hot potassium 
carbonate solution for the removal of carbon 


dioxide is also unusual. 


A detailed description of the Kellogg steam 






reforming ammonia process will be sent on request. 






a Te 


je . i 
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Control house with reforming furnaces 
in the background 


KELLOGG INTERNATIONAL CORPORATION 


KELLOGG HOUSE - 7-10 CHANDOS STREET - CAVENDISH SQUARE : LONDON W.! 


SOCIETE KELLOGG PARIS THE CANADIAN KELLOGG COMPANY LTO TORONTO 





KELLOGG PAN AMERICAN CORPORATION ° BUENOS AIRES 
COMPANHIA KELLOGG BRASILEIRA ~ RIO DE JANEIRO 





COMPANIA KELLOGG DE VENEZUELA ° CARACAS 





Subs deries of THE M. W. KELLOGG COMPANY NEW YORK 
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PYROMAXIN 


the Heart of your 


temperature control 


The Pyromaxim has been de- 
signed for economy accuracy and 
long-term reliability. 


8 inch Scale 


simplifies 
readings 
















@ Plug-in amplifier unit 

@ Accuracy to BS 104! 
(1% f.s.d.) 

@ Control response bet- 
ter than }°%, 


@ Calibrated for any 
standard thermo- 
couple. 





The Sifam Pyromaxim Elec- A wide range of Sifam Acces- 
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tronic on/off Controller combines 
sound design and skilled work- 
manship with proved principles 
of construction. Attractively 
housed in a robust steel case, 
which can be either flush—or 
wall-mounted, the Pyromaxim 
offers a completely reliable means 
of close temperature control 
under the most arduous working 
conditions. 


sories available for use with the 
Pyromaxim includes) 


@ Thermocouples 

@ Compensating Cables 

@ Motorised Gas or Oil valves 
@ Solenoid Gas Valves 

@ Contactors 


PRICE £32°10-0 


Write for Folders EC8 and TCs or ask the Sifam Technical 


Representative to cail, 


; i pigs ith 





cea? YROMAXIM 


More than 30 years’ experience in the design and 
manufacture of electrical instruments for industry 
are behind this new SIFAM product. 


SIFAM ELECTRICAL 


INSTRUMENT CO. LTD. 


Leigh Court, Higher Lincombe Rd., Torquay, Devon, England 


Telephone: Torquay 4547 


Telegrams & Cables: Sifam, Torquay 











a. 
LOT 


ALRALOIDS 
AMINO ACIDS 
BIOCHEMICALS 
CARCINOGENS 
ENZYMES 
HYDRIDES 
HYDROCARBONS 
INTERMEDIATES 
NUCLEOTIDES 
OLEFINS 
ORGANOFLUORS 
PARAFFINS 
PEPTIDES 
PURINES 
PYRIMIDINES 
RARE METALS 


RARE EARTH OXIDES 


REAGENTS 
SCINTILLATORS 
STEROIDS 
SUGARS 

& VITAMINS, 


look in LIGHT'S 


Current Catalogue. 


L. LIGHT & Co. Ltd.. POYLE, COLNBROOK BUCKS, ENGLAND 
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For surface coatings... 
and printing inks 












Have you tested a sample of 


CAROMAX 





—the new close cut 
high boiling aromatic solvent ? 


GARLESS CAPEL & LEONARD LTD. 
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Yy y, HACKNEY WICK, E.9 AMHERST 5500 
ee deere ian 


Fluoboric Acid and Fiuoborates : 
Hydrofiuosilicic Acid and 


li 


ad 

= 

“ae =s 

5 eee Cyanides of Cadmium, Copper, Gold, — 
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CHEMICAL INDUSTRY TRENDS 


ITH the beginning of the fourth quarter of the year, those responsi- 

W for marketing in the chemical industry are considering the 
coming year and likely trends. Last week in CHEMICAL AGE the 

U.K. chemical industry’s plant facilities were noted. At the end of the 
same week, Imperial Chemical Industries’ half yearly results and progress 
report were announced. On a straight comparison with the corresponding 
period of 1958 results, LC.I.s group sales to external customers have risen 
by nearly 8% to £250 million. Group net income, however, has gone up 
by 52% to £18.97 million, a rise that owes little to the tax cushion. The 
results, in fact, reflect the effect of an appreciable increase in the volume of 
sales and a reduction in selling prices over a wide range of I.C.I. products. 
The increased volume is due mainly to the higher level of industrial activity 
in the U.K. and to a substantial increase in exports, and the increased profit 
is attributable to “lower unit costs of production arising from fuller utilisa- 
tion of manufacturing capacity” and improvements in technical efficiency. 
What are the trends for i¥60 and the next 10 years? As was indicated 
last week, litile appears to be planned in new plant facilities after 1960. In 
the U.S., however, J Peter Grace, president 9f W. R. Grace and Co. (U.S_J. 
Commerce, 14 September) expects a record expansion of new chemical plants 
in 1960-62 as a result of cutbacks in spending during the past 18 months, 
In the period 1957-58 new construction in the U.S. amounted to $3.84 billion. 
A noticeable trend since the war years has been the number of oil com- 
panies that have entered the chemical industry. Shell Group have formed 
Shell Chemicals Ltd. well known now for their agricultural chemicals and 
insecticides and more recently, through Petrechemicals Ltd., for plastics 
raw materials; and Esso are going ahead with the marketing of a number 
of chemical speciality products. Also when the demand for synthetic rubber 


created a need for butadiene, it was the petroleum refiners who were responsi- 


ble for much of the basic development in this field. The oil companies can 
be expected to increase their activities in the chemical field during the 1960's. 

The oil companies are not going to have everything their way, however, 
for recently the larger chemical companies have entered the petrochemical 
field. I.C.1. have, in the last 10 years built up the largest petrochemical 
complex outside the U.S. at Wilton, and 10 years hence, their Severnside 
project which will be based on petroleum feedstocks, will be under way. Dis- 
tillers Co. Ltd. with their interests in British Hydrocarbon Chemicals, Grange 
Chemicals and Forth Chemicals, now nave considerable facilities in this 
field; Monsanto Chemicals have ethylene and butadiene supply arrangements 
with Esso and Courtaulds through British Celanese are expanding their 
petrochemicals production. 

Marketing men in the U.S. are expecting the chemical industry to attract 
a growing number of newcomers from other industries. Notable U.S. 
examples are Quaker Chemical Co., a subsidiary of Quaker Oats, who entered 
the field because of their utilisation of by-products from oat husks for 
industrial alcohols; and Armour because of their upgrading of fats and oils 
into soaps and detergents. In this country. probably the most interesting 
examples are: Glaxo who from their milk products for babies have entered 
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the pharmaceutical chemistry field with antibiotics, hor- 
mones, vitamins and recently through Murphy Chemicals, 
the agricultural and pesticides field; Oxo Ltd., with a strong 
interest in steroid hormones: and Bengers Ltd., the milk 
food company, with specialised pharmaceuticals such as 
dextran and intravenous iron preparations. 

It is suggested that the next few years will see the creation 
of more joint ventures. Behind this lies the need for com- 
panies to share know-how and business assets in order to 
overcome competition. Other examples of joint ventures 
are companies with technological experience but lack of 
money to set up plant or lack of marketing knowledge once 
the product is available. In particular, this trend for 
jointly formed companies is noticeable in Europe and the 
U.S. But it is also now apparent that it is not only U.S. 
companies who seek to join with established U.K., French, 
German or Italian chemical concerns. There is traffic in 
the other direction so that we have L.C.1. joining Celanese 
Corporation of America to make polyester (Terylene) fibre 
through Fiber Industries, Badische Anilin- and Soda- 
Fabrik, of Germany joining Dow to set up Dow Badische 
and Bayer with Monsanto who have formed Mobay Inc. 

In a recent symposium on ‘Chemical Marketing in the 
Competitive Sixties’ in the U.S. (Chem. and Engng. News, 
1959, 37, No. 37, 106), it was stated that more U.S. pro- 
ducers are investing abroad so that they can fight foreign 
competitors on their home grounds. An increasing num- 
ber are also exporting technology in place of products. 
Returns, it is claimed, either in royalties or in equities in 
overseas operations, often equal or exceed profits lost to 
competition in export markets. U.K. chemical companies 
should also consider exporting know-how more widely to 
the US. 

Much has been heard of U.S. companies setting up 
British subsidiaries with plant facilities, but not a great 
deal in recent years about U.K. companies setting up plant 
in the U.S. or South America. Italy's Montecatini and 
France's Saint Gobain, however, have plans for setting up 
chemical plant in the U.S. 

Research in the chemical field can be expected to become 
very much more competitive, for in the 1960's a producer 


U.S. RESEARCH 


RELIMINARY figures have just been issued by the 

National Science Foundation which show that U.S. in- 
dustry spent $7.2 billion on research and development in 
1957. This figure is 19% higher than the 1956 total of $6,000 
million and 110% higher than the 1953 total of $3,400 
million. Of the 1957 figure of $7,200 million, the U.S. 
Government provided $3,700 million. 

Basic research, the N.S.F. survey shows, then took $24! 
million or 3% of industry’s total research and developmen! 
expenditure. Also, two industries—aircraft and parts and 
electrical equipment—spent more than half of all research 
funds. These two industries are, of course, closely united to 
the U.S. missile and space programme. 

Private industry put up almost half of its own research 
and development money. In industrial chemistry the U.S 
Government provided 9% ($33 million) of the money spent 
on research. In drugs and medicinals and other chemicals. 

% ($1 million) came from the Government. Petroleum 
refining and extraction drew 4% ($9 million) from the 
Government. Among the industries that depend least on 
federal funds are: drugs and medicines; other chemicals: 
glass products, industrial chemicals etc. These. in fact. 
supply more than 90% of their own research and develop- 
ment money. 

Of the $241 million spent on basic research, it is found 
that the chemical industry spent 12%. But it is pointed out 
that the industry was not necessarily the most basic-research 
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must be able to do more than put out new products. Grace 
warns that too many companies are now working on poly- 
mers, fibres and drugs. Obviously more selectivity will be 
required and also more testing and application study. New- 
ness will not suffice; and patents will become more impor- 
tant. Fulfilment of an actual need is more likely to bring 
success than seeking out a need so that strong market 
development techniques will be needed. The U.S. industry 
is well aware of this but in the U.K. very little has been 
heard about market research. 

Most annual reports from U.K. chemical companies, 
both large and small, have laid stress on prices. The 
usual practice is to price products in relation to manu- 
facturing costs, to have high prices during the early stages 
of marketing until the volume of sales is such that prices 
can be reduced. In future, it is expected that prices will 
be related to competitive materials, with new chemicals 
being sold at volume prices from the beginning, even at 
the cost of subsidisation; this should assist development of 
volume usage at a faster rate. 

During the last few years, there has been a decided stress 
on recovery of by-products. Too often in the past, it has 
been either too difficult or too costly to recover by-products 
from waste materials. Now with more attention being 
paid to wastes, because of economic factors or pollution 
control, chemical producers are finding that their research 
is paying off. The most notable recent example in this 
country is British Titan Products’ production of sulphuric 
acid and terric oxide from their waste by-product ferrous 
sulphate. 

Growth in the U.K. chemical industry in the 1960's can 
be ensured by investment in plant, in research, in economic 
studies, planning and selling. Closely linked with these fac- 
tors will be chemical market research. There is no doubt 
that it will come to the fore in the next few years, that it 
will be found profitable by chemical industry in guiding 
technical activities, in assessing competition, in aiding 
marketing and in finding new markets for established pro- 
ducts. Now in its infancy in the U.K. chemical market 
research will need care in its development and organisa- 
tions and chemical companies’ own created divisions will 
require to be soundly based. 


EXPENDITURE 


minded; just that they might have had more money 
available. The two industries who devoted the largest per- 
centage (over 10%) of their research and development 
funds to basic research were drugs and medicines and 
petroleum refining and extraction. In the industrial and 
other chemicals fields, 3° of the total research money 
went for basic research. 

The N.S.F. survey indicates, however, that the $7.2 billion 
spent by industry on research and development, in 1957 
was only 75% of the total spent in all sections of the U.S. 
economy. Industry, aside from colleges and universities, 
non-profit making institutions and the Federal Government 
all spent money on their own research and development 
programmes which ts estimated at about $28,000 million 
thus making the grand total for the U.S. $10,000 million. 

What of present U.S. research and development expendi- 
ture? An American management association survey of 600 
U.S. companies shows that research budgets are 12%, 
higher this year than in 1958, a record year, which in tura 
was 4%, higher than 1957. Budgets have been raised by 
64%, for development of new products and processes, and 
28, have reduced their outlays. 

U.S. chemical industry has boosted research and develop- 
ment budgets by an average of 11.3%. Generally, the 
budgets for 1959 will average 3.2% of 1958 sales, compared 
with the 2.8% of 1957 sales. The chemical industry's budget 
will average 4.3% of 1958 sales. 
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MUREX’S NEW 


PLANT WILL HAVE 
FLEXIBILITY OF OUTPUT 


ITH the ultimate aim of con- 

centrating under one roof all 

their facilities for the extrac- 
tion of tantalum and niobium and their 
production as salts, metals or oxides, 
Murex Ltd. have designed and set up 
a new tantalum/niobium plant at Rain- 
ham, Essex. Capital outlay required will 
total about £400,000, and as announced 
by Murex chairman, Sir Arthur Smout, 
in the company’s annual report, the 
plant has been substantially completed 
and certain sections are already in opera- 
tion (CHnemical AGE, 5 September, 
p. 261). 

The active production line of this new 
plant extends from the stage of raw 
materials handling to the drying of pure 
crystals of potassium tantalum fluoride. 
The reduction, leaching and drying 
facilities tor the preparation of tantalum 
metal powder will come into operation 
this week, thus rendering unnecessary 
the continued employment of equipment 
now scattered in other parts of the works. 

Crude potassium niobium oxyfluoride 
is also emerging in quantity at the 
present time, but this material is being 
purified and converted to metal in the 
old premises of the department. By the 
spring of 1960 an entirely new process 
line will have been installed in the new 
building to make possible the large-scale 
production of niobium oxide and metal 
of high quality. 


Handling Reagents 


Raw materials fed to the plant are 
attacked by strong concentrations of 
hydrochloric acid, nitric and hydro- 
fluoric acids. Handling of these reagents, 
singly or in combination—sometimes at 
elevated temperatures—-gives ise to 
many problems of selection of materials 
of construction. No universally suitable 
lining has been found for tanks, liquor 
pipelines or fume ducting and among 
the substances employed may be listed 
rubber, Vulcoferran, polythene (stan- 
dard and type Q40) rigid p.v.c., Fluon, 
Resilon, graphite and stainless steel. 

Liquid/liquid extraction is employed 
for the separation of tantalum and 
niobium from each other and from the 
major impurities carried in the primary 
solutions. Equipment for this process is 
housed in a section which is isolated 
from the rest of the department by a 
fire wall which extends from floor to 
roof and the most important elements 
are mixer-settlers of novel design. These 
are constructed in polythene and their 
agitators are driven by air motors as a 
precaution against the fire hazard. Strin- 
gent regulations governing the proce- 
dures of maintenance staff have been 
devised to ensure that undue risks are 
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Metal leaching section during installation period 


not incurred during repair shut down 
periods and all items of plant can be 
easily removed from the section should 
they require re-welding. Design has been 
based on the principle that prevention 
is best, but liberal fire-fighting equipment 
has been provided as an additional safe- 
guard. 

The dangers to which operators might 
be exposed due to the employment of 
considerable quantities of strong acids 
and alkalis and to the use of metallic 
sodium in quantity have been dealt with 
in many different ways. Partitioning, 
ample provision of catch trays and 
elaborate fume ducting all play their 
parts in making the plant safe for work- 
ing. To mitigate the effects of unforeseen 
accidents there is a generous supply of 
eye baths, showers and full length slipper 
baths in which immediate total immer- 
sion is possible. The buildings are sup- 
plied with conditioned air from a large 
plenum plant and the exhaust fumes 
from process vessels are passed through 
a wet scrubber which reduces the con- 
centrations of noxious gases to well 
below the statutory limits. They are then 
discharged to atmosphere by way of a 
Resilon stack which is supported by a 
steel lattice tower and makes an in- 
teresting landmark. 

As it is already apparent that tanta- 
lum and niobium, together with their 
oxides, carbides and salts, are destined 
to be in demand for a very wide range 
of purposes, some of which will call 
for special qualities of refinement or 
physical condition, a great deal of atten- 
tion has been paid to the need for flexi- 





Part of liquid-liquid extraction section 


bility of output. It is recognised that 
requirements for the many possible end 
products will fluctuate irregularly. Pro- 
vision is therefore made for varying, 
without dislocating the work of indivi- 
dual sections, the ratios of niobium and 
tantalum in_ process. Furthermore, 
different methods of reduction to metal 
will be employed according to the 
characteristics preferred by individual 
customers and simultaneous production 
of carbides, oxides and salts in fre- 
quently changing proportions will also 
be possible. 





Head Wrightson Overseas 
Plant Contracts 


AN ADDITIONAL sintering plant is to be 
supplied by Head Wrightson Iron & 
Steel Works Engineering Ltd., to the 
Aviles works of Empresa Nacional 
Siderurgica S.A., the Spanish national 
steel company. 

The new plant will form an extension 
to the existing sinter plant and is de- 
signed to produce an additional 10,000 
tons of blast furnace sinter per week. 
The total value of the equipment to be 
supplied is approximately £500,000. 

Recently received from the Denver 
Eguipment Co. has been an order for 
three classifiers valued at £19,163 to be 
installed at a copper mine in Haiti. This 
equipment will be supplied by Head 
Wrightson Stockton Forge Ltd., a sub- 
sidiary of Head Wrightson and Co. Ltd., 
to handle 500 short tons per day of 
copper ore. The installation is part of a 
new development project at the mine to 
increase production and the classifiers will 
te of the 66 in. simplex double pitch sub- 
merged type with a tank length of over 
35 ft. and a spiral speed of 34 r.p.m. The 
classifiers will overflow all minus 100 
mesh copper ore. 





Accidents Pinpointed in 
Ministry Journal 

Representative accidents notified to 
H.M. Factory Inspectorate are described 
in Accidents, No. 40, the quarterly jour- 
nal published by the Stationery Office 
for the Ministry of Labour. Among them 
was the scalding of a laboratory assistant 
when a flexible hose used for obtaining 
samples of boiler water snaked. After the 
accident permanent draw-off points were 
provided, 
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THE rise in the LC.1. interim ditvi- 
dend was higher than generally 
expected: so was the £10 million in- 
crease In group income. Group sales 
are up by nearly £20 million and profit 
margins have also shown a healthy im- 
provement. After the disappointing re- 
sults of 1958, it is gratifying to learn 
that both sales volume and net profits 
are now more satisfactory in relation to 
capital employed. 

With other large chemical companies 
reporting better results and with exports 
at a record level, the U.K. chemical in- 
dustry is having its best-ever year. 
Plants generally are operating at their 
optimum capacities, and chemicals con- 
tinue to be the pacemakers so far as 
industrial expansion is concerned. 

LC.I. chemicals go to every industry 
and their sales figures disclose the extent 
of the recovery in British industry. 

THe difficulties of the Sicilian sul- 


ia phur industry, about which I have 
written before, appear to have worsened 
and | am told that the mines now find 
it impossible to compete in the inter- 
national market. A Sicilian statute of 
March 1959 sanctioned the creation of 
a ‘rotation fund,’ reorganisation of 
mines, relief for workers, and, parti- 
cularly, the preparation of a _ general 
plan which is to be carried out in five 
years at the most. 

Approved in May, the plan divides 
Sicilian mines into two categories: those 
that contain reserves large enough to 
carry on after the five-year period; and 
those whose reserves will be exhausted 
in five years or less. 

The plan envisages improvements in 
mining methods and intensification of 
mechanisation, reorganisation of labour, 
improvements in qualifications of execu- 
tives and technicians, and limitations in 
production of molten sulphur in favour 
of mineral taken as it is, or of concen- 
trated types. Each operator has now to 
submit a plan for his own mine, pre- 
pared in such a way as to constitute a 
part of the general plan. 








BENEFICIATION—a time-honoured 
method for separating minerals 
from less valuable components—could 
be equally useful in many industries far 
removed from the production of 
minerals. So says Mr. Adam _ L. 
Wesner, a specialist in beneficiation re- 
search at Battelle Memorial Institute. 
Columbus, Ohio. Writing in the Sep- 
tember issue of the Battelle Technical 
Review, Wesner says that the techniques 
of beneficiation are being used more 
and more to solve a host of industrial 
problems. 
He lists 28 unusual applications for 


beneficiation techniques that are in 
limited use or are feasible. These range 
from the separation of sewage from 
water by a flotation process to the 
separation of weeds from seed by elec- 
trostatic separation. 

Wesner suggests that technical men 
in non-mineral industries should make a 
critical examination of their raw 
materials, intermediate products, fina! 
products and all waste products in the 
search for ways to employ beneficiation 
techniques to separate materials. “Skilled 
and capable personnel in industries out- 
side the mineral field,” he concludes, 
“often fail to take advantage of low cost 
beneficiation methods because the tech- 
niques which might be used are foreign 
to their experience.” 


SCIENTIFIC education is in the news 
as never before and we are all 
keen to see the country’s talent used to 
the best advantage. Hopes may be 
raised too high, however, and a warning 
by Dr. David Traill, retiring research 
director, LC.1. Nobel Division, may be 
timely. 

The belief that the scientific popula- 
tion of the universities could be raised 
by 24% in three years assumed an un- 
tapped source of talent that he felt 
could not exist, Dr. Traill said when a 
presentation was made to mark his re- 
tirement. 

Dr. Traill also delivered the following 
aphorism: research in the long term 
should be romantic and in the short 
term cynical and practical. 





A Soutu of Engiand factory whose 
workers were critical of some 
aspects of safety rules and campaigns 
asked the National Institute of Indus- 
trial Psychology to conduct an ‘ attitude 
survey among employees on Safety 
questions. The institute sent investiga- 
tors who asked the workers what they 
thought was good and bad and how 
what was wrong could be remedied. 
The employees were sceptical about 
the company slogan that safety came 
before production, saying that if this 
were really true, there would be no in- 
centive bonus schemes, which en- 
couraged hasty and careless actions. 
They also disliked safety competitions 
in which days off through injury 
counted against the record of a depart- 
ment; this might constitute pressure to 
return to work before workers were fit. 
As a result of the survey, the firm 
has made many improvements in its 
safety organisation and has introduced 
regular meetings of managements of 
associated departments, provided train- 
ing in public speaking for managers, 
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rationalised safety rules and brought 
them up to date in consultation with 
the workers, strengthened safety train- 
ing, allowed for quicker removal of 
possible hazards and _ changed its 
approach to the question of encourag- 
ing safe practices. 

Although the management concerned 
had previously paid close attention to 
safety questions, they readily admit that 
the survey has given them an insight 
into problems of which they were not 
fully aware. 


BoRON research projects during the 
next 12 months of the U.S. Bureau 
of Mines will be aimed at encouraging 
commercial production and increasing 
the usefulness of this important and ver- 
satile element. Metallurgists at the 
Albany Metallurgy Research Centre, 
Albany, Oregon, will continue to study 
methods of producing high-purity boron 
by reducing boron halides with an active 
metal, by fused-salt electrolysis and by 
electrolysis with organic baths. 
Research on purification and process- 
ing of the experimental products will 
involve vacuum sintering, arc melting ir 
inert atmospheres, electron bombard- 
ment and controlled crystal growth. 
[The Bureau plans to publish several 
technical reports on its boron research 
projects. 


> ane will join the U.S. and 
Mexico as one of the world’s main 
sulphur producers in 1962 when the 
sulphur recovery plants in the Lacg 
natural gas fields come into full opera- 
tion. It is estimated that output will 
then total 1.4 million tonnes a year, of 
which more than half would be export- 
able. France’s annual sulphur produc- 
tion could later rise as high as 2 million 
tonnes. 

[ understand that the exportable sur- 
plus would be offered at normal world 
prices. A ‘gentlemen’s agreement’ is 
said to be planned for the sulphur mar- 
ket of the future, with France supplying 

at first, at any rate—only her Com- 
mon Market neighbours with sulphur 
and leaving the rest of Europe to U.S. 
and Mexican producers. 


CONTROL of plant growth is now 

believed to be no longer a remote 
possibility. Scientists of the US Depart- 
ment of Agriculture, Belleville, Ill., have 
isolated two pigment forms, one of which 
has been found to regulate plant growth. 
Fach is a protein that functions as an 
enzyme but neither has been fully puri- 
fied or identified chemically. 

USDA report that the form predomi- 
nating in a plant depends on the colour 
and intensity of light the plant absorbs. 
That which absorbs infra-red light regu- 
lates growth and that which absorbs red 
light does not. The scientists consider 
that in time they will be able to modify 
the pigments at will, thereby governing 
height, flowering, etc., in plants. 


Alentic 

















3 October 1959 


CHEMICAL AGE 





445 


RESEARCH AT TUBE INVESTMENTS LEADS 


TO NEW INSTRUMENTS AND 


Great Potential 
for X-ray Scanning 
Microanalyser 


ESEARCH being undertaken by 

Tube Investments Ltd., at their 

new research laboratories, T.I. Re- 
search Laboratories, at Hinxton Hall, 
Audley End, Cambridge, was shown to 
the technical press on Monday. The 
company started research work at Hinx- 
ton in 1954, but further facilities were 
required so that during 1956-58 a new 
laboratory block was built and the 
laboratories were functioning by the be- 
ginning of this year. This has been de- 
signed mainly for work in the solid state 
physics field but provision has been made 
for specialist facilities in other fields 
Plans for the new laboratories were 
bought from U.K. A.E.A. which are con- 
sequently very similar to those of the 
Harwell establishment. 

The total staff at Hinxton is about 150, 
but T.1.’s total research and development 
staff exceeds 450. The new research 
laboratories are part of T.I.’s Research 
and Development Division, the four 
other establishments being: T.1, Techno- 
logical Centre, Walsall; T.I. Department 
of Technical Information, Birmingham; 
T.I. Computer Unit, Walsall; and T.l. 
Operational Research Unit, Birmingham. 
T.L. first formed a research and develop- 
ment department in Birmingham in 1929. 
In 1950 the company found it necessary 
to increase their facilities for long term 
research. Chief executive of the division 
is Sir Ben Lockspeiser, scientific director 
of Tube Investments Ltd. 


First of its Kind 


X-ray Scanning Microanalyser. De- 
monstrated for the first time was an X-ray 
scanning microanalyser, the first of its 
type in this country and believed to be 
the first in the world. The first prototype 
instrument was developed at the Caven- 
dish laboratory, Cambridge, by Dr. P. 
Duncumb, in collaboration with Dr. V. E. 
Cosslett. The technique was originated 
by R. Castaing of France. As it pro- 
mised to be a powerful research tool for 
the metallurgist, T.I.’s Dr. D. A. Mel- 
ford, with Dr. Duncumb have designed a 
microanalyser specifically for work on 
metallurgical problems. Commercial de- 
velopment of this instrument is being 
undertaken by Cambridge Instrument Co. 
Cost of the commercial product is likely 
to be about £16,000. 

The technique consists of an electron 
beam focused to a diameter less than one 
micron scanning the surface (4 mm. 
square) of the specimen under investiga- 
tion in a similar manner to the beam in 
a television tube but rather more slowly. 


| 


90; 


The X-ray scan- 

ning microanalyser 

developed by 

Tube Investments 

Research Labora- 
tories 


X-rays are emitted by the surface atoms 
when irradiated by this beam. The X- 
ray emission is collected by a counter. 
Output from the counter modulates the 
brightness of a beam scanning an oscillo- 
scope screen in synchronism with the 
electron beam scanning the specimen. By 
means of a crystal spectrometer (lithium 
fluoride was the analysing crystal in use 
fur iron) it is possible to select one 
particular X-ray line and collect in the 
counter the emission at this wavelength 
only. An image is thus formed in which 
the brightness at any point is propor- 
tional to the amount of the emitting ele- 
ment present in the corresponding point 
to the surface of the specimen. Scan- 
ning can then be stopped and the probe 
positioned (by reference to the displayed 
image) on any interesting feature. Quan- 
titative analysis is then carried out by 
recording the intensity of the emission on 
a pen recorder, and comparing the inten- 
sity of the emission from a specimen of 
the pure element when irradiated at the 
same beam current. Alternatively, aver- 
age analyses can be obtained over any 
desired region by appropriately limited 
scanning, 

Under present operating conditions. 
electron diffusion in the specimen iimits 
the resolution to about 1 micron, so that 
the maximum useful magnification of the 
X-ray image on the oscilloscope screen is 
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approximately x1,000. There are also 
facilities, however, for collecting the high 
energy scattered electrons by means of a 
scintillation counter and again displaying 
an image on the oscilloscope screen. In 
this respect the instrument functions as a 
scanning reflection electron microscope, 
and it is thus possible to examine the sur- 
face topography at considerably highe: 
resolution. 

Facilities have been provided for opti- 
cal observation of the specimen inside the 
instrument in order to assist location of 
the field of interest. This can be auto- 
matically re-located and the reflection 
image at the same or greater magnifica- 
tion examined. 

Slight modifications are necessary to 
make the instrument suitable for analysis 
of all elements heavier than chlorine 
(Z=17) and possibly silicon (Z=14) 
Major changes in the recording system 
are needed to extend the range to carbon 
and nitrogen. This work is shortly to be 
put in hand by T.1, 

While purely a research tool, this X-ray 
scanning microanalyser could well have 
wider application in the metallurgical in- 
dustry. 

Non-metallic ‘ whisker’ crystals. When 
metals are made into very thin needle 
crystals (‘whiskers’) actual strength is 
greatly increased at the expense of duc- 
tility and may approach the theoretical 
strength. Brittle solids, such as glass and 
ceramics, are not ductile, even when they 
are crystalline, as the dislocations are im- 
mobile. Thus cracks can run through 
them easi!y and quickly so that they have 
a limited use and are generally regarded 
as weaker than metals. Extremely thin 
‘whiskers’ or ‘fibres’ of these brittle 
materials are often free from cracks, and 
may show the highest mechanical 
strengths so far recorded for any solids 
(e.g. about 1,000 tons/sq. m. tensile 
strength for ‘ whiskers’ aluminium o.. 
and silicone carbide). 

Very strong ‘whiskers’ have been 
made at Hinxton from a number of re- 
fractory materials, such as aluminium 
nitride and oxide, and silicon carbide and 
nitride, which in bulk are very weak. The 
practical objective behind this research is 
an attempt to use the very strong ‘whisk- 
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ers’ to make engineering materials with 
improved resistance to heat and to 
mechanical and thermal shocks. “Whisk- 
ers’ were shown of aluminium nitride, 
aspirin, sodium chloride, aluminium oxide 
(m.p. 2,050°C), antimony trioxide (m.p. 
656°C), silicon nitride (m.p. 1,900°C) and 
silicon carbide (m.p. 2,600°C). 

This section of T.l. Research has also 
developed a unique micro-tensile testing 
machine to measure the strength of 
whiskers. It can apply loads in incre- 
ments of 1 mg. (1/30,000 oz.) to whiskers 
having cross-sectional areas down to 0.2 
sq. microns (1/3,000,000,000 in.) and can 
detect specimen extensions of less than 10 
Angstrom units (4/200,000,000 in.). 

Beryllium and impurities. The influ- 
ence of impurities on metal deformations 
is being investigated by Dr. J. Sawkill. 
The metals being studied are beryllium 
and steel. 

The future of beryllium is very much 
in the balance at present. It could have 
a great future as a light alloy, and it is 
being considered as a canning material 
for high temperature gas-cooled reactors 
and, because of its high specific strength 
and stiffness, might be used for missile 
and aircraft comppnents. Tube fabri- 
cation and other metal forming opera- 
tions have proved difficult, however, be- 
cause of its lack of ductility. A basic 
study of the influence of impurities on 
beryllium ductility is therefore being car- 
ried out. Commercially pure metal ts 
being examined with the aid of the metal- 
lurgical microscope in a search for im- 
purity effects. Dr. Sawkill believes that, 
for the first time, a precipitation phenom- 
enon has been revealed. This is the de- 
position within the metal crystals, of an 
impurity which was soluble at the higher 
temperatures used in producing the metal, 
but which, on cooling, is precipitated 
within the solid metal. To improve 
purity, zone melting is being employed, 
and also to try to obtain single crystals. 
which can be further purified. It is 
suggested that the effects with beryllium 
may be a question of degree of behav- 
jour. its similarity with zinc in regard 
to fracture has been noted. 


U.K.A.E.A. Sponsored 


Part of this research has been spon- 
sored by the U.K. Atomic Energy Author- 
ity. Support is being given to the T.lI. 
Technicological Centre at Walsall, which 
with the Chesterfield Tube Co., a T.L. 
subsidiary, has developed techniques for 
making tubes of this intractable material. 

Modern tube making methods demand 
a regular supply of high quality steel and 
although there is much empirical inform- 
ation about effects on metal workability 
of residual elements which are finding 
their way into steel (copper, tin, nickel, 
etc.), little is Known about the exact way 
in which they behave. These ‘tramp’ 
elements segregate at the steel surfaces 
during referential oxidation which oc- 
curs im steel reheating operations. This 
process is being studied with the X-ray 
scanning microanalyser. 

High Energy Irradiation Studies. Re- 
search on radiation-induced chemical 
reactions has been undertaken by T.L 
Research under the leadership of W. H. 
T. Davison and Dr. S. H. Pinner, to 
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determine the scope of this technique in 
chemical synthesis and fabrication pro- 
cesses. This section has a van de Graaff 
accelerator and irradiated cable and other 
shaped objects were exhibited. 

Attention has been given to means of 
economising on the radiation doses neces- 
sary for cross-linking of polymers. This 
has involved research on filters and poly- 
merisable plasticisers. 

Irradiated materials at T.I. Research 
include a range of cross-linked polythene 
products and graft and attenuated net- 
work copolymers based on polythene, 
polyvinyl chloride and cellulose acetate. 
These polymers, Dr. Pinner indicated, had 
been found to have improved solvent and 
chemical resistance and high temperature 
mechanical properties. 

Some pilot production is being carried 
out by T.L. on irradiated polythene film 
for B.L.P, Plastics and they are working 
in conjunction with Peterlite Ltd. on a 
modified methyl methacrylate product. 
Cure has been effected efficiently and 
economically by irradiation. On behalf 





Preparing polymer material for 
irradiation 


of Smith and Nephew Ltd., T.Il. have ap- 
plicd irradiation for sterilisation pur- 
poses to such products as bandages, dress- 
ings, * Elastoplast’, etc. 

Corrosion Studies. Stress corrosion 
and corrosion and passivity are being in- 
vestigated by Dr. C. Edeleanu. The way 
in which stress corrosion crack penetrates 
the metal has been studied. It has been 
found that mechanical stress and chemi- 
cal attack can operate in partnership in 
bringing this abowt. The crack pene- 
trates in steps, the crystal structure and 
the state of strain in the alloy playing an 
important part. 

Because it depends as much on environ- 
ment as on the material, there is no ab- 
solute scale of corrosion resistance. As 
the relative performances of alloys is dif- 
ferent in each environment, an under- 
standing of the basic electro-chemistry of 
the corrosion reactions is being sought 
particularly for stainless steels. Know- 
ledge of the conditions under which the 
protective oxide films are stable should 
help to predict which of these two factors 
have to be considered in any given case. 

Influence of oxidising power of acid 
solutions, etc., on the behaviour of mater- 
ial can be studied using the potentiostat. 
With this instrument it is possible to 
assess the influence on corrosion. The 
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instrument can also be used to assess 
effect of environment on variables on the 
performance of any given alloy. 

Lubrication and Wear.~ Basic physica! 
and chemical principles involved in lubri- 
cation during metal drawing are being in- 
vestigated by Dr. G. W. Rowe.  Radio- 
tracer techniques have been used to 
determine the often minute amount of 
lubricant (a few millionths of an inch 
thick) passing through with the drawn 
material. Lubricant can be trapped by 
forming suitable pockets on the surface, 
for example by grit-blasting, so that even 
with chemically inactive lubricants, re- 
ductions in cross sectional area are limited 
in the research equipment to be shown, 
not by iubricant breakdown, but by the 
ultimate tensile strength of the drawn 
material, 

Wear of tungsten carbide is being 
studied by radio-tracer techniques. Tung- 
sten carbide is normally bonded with 
cobalt for use in dies. Both the tungsten 
carbide and the cobalt can be made radio- 
active, and the radioactivity of the separ- 
ate components decay at widely differing 
rates, which makes possible a detailed 
study of the wear process. It has been 
found that the wear of tungsten carbide ts 
steady, the transfer amounting to about 
10-” g./cm, of sliding, which can be ac- 
curately followed by the radio-trace: 
technique; the wear is not erratic as had 
previously been supposed. 

The influence of a number of variables 
on wear for dry and lubricated sliding on 
steel, copper and other metals, has been 
determined. When the slider passes from 
a dry region to a lubricated one, the wear 
rate may adjust to its new value in a few 
milliseconds. Small mechanical defects 
in the copper or steel cause sharp local 
increases in wear and patches of rust may 
increase the wear a hundredfold. Prac- 
tically all good lubricants cause some 
chemical attack so that the wear in pre- 
sence of a lubricant may sometimes ex- 
ceed that on the dry metal. 

The reverse process of transfer of cop- 
per or steel to the tungsten carbide, 
usually known as pickup, is being studied 
with radio-tracers. Microgram quanti- 
ties of copper transfer steadily to the 
carbide surface and then back again, 
carrying small percentages of the carbide 
with them as sliding proceeds. 





Projected Plant To Use 
Scottish Coal 


HuBBarRD & Setterington, London, in con- 
junction with Mitchell Engineering Ltd., 
are inspecting areas adjoining Douglas 
Castle pit in Lanarkshire to find a site 
for a low-temperature’ carbonisation 
plant. The first phase of the operation, 
which would cost £100,000, would be a 
pilot plant to test the process. 

This would be followed by a 
£500,000 plant if the calculations made 
were confirmed. The plant would use 
cannel and other coals mined in Lanark- 
shire to make oil, gas, sulphate of 
ammonia and smokeless fuel at prices 
which, it is believed, would enable coal 
products to match the cost of oil and 
gas from other sources. It is also 
thought the process might be applied 
to peat. 
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NEW PRODUCTION DEVELOPMENT 
DEPARTMENT FOR PFIZER 


Will Devise Economic and Easier 
Methods of Manufacture 


N their factory site by the sea at 

Sandwich, Kent, Pfizer Ltd. have 

added a new production develop- 
ment department, including a pilot plant, 
‘ata cost of £100,000. 

The Sandwich factory is bounded on 
three sides by the River Stour, which 
gives an ample supply of water. This 
was one of the major considerations 
when the company decided some years 
ago to extend from Folkestone and build 
on a marshy site which needed piles up 
to 120 feet long to make it suitable for 
building. 

The new buildings mark the comple- 
tion of an important stage in the 
development of the factory, but they 
have been constructed so as to make it 
easy to extend them if necessary. 

Dr. P. G. Jones heads the production 
development department, which is a link 
between the research departments and 
the basic chemical and fermentation pro- 
duction departments. The function of 
the department is to devise economic and 
convenient methods of manufacturing 
chemical and fermentation products 
which have been discovered and tested 
in the research departments. 


Four Sections 


The department is organised into 
four sections: 

The chemical laboratory is concerned 
with small-scale development of organic 
synthetic processes and is the immediate 
link between the department and the 
chemical research department. Various 
reactions for preparing a_ particular 
compound are studied in detail, with the 
object of devising the most economic 
and convenient method of manufactur- 
ing a product. Once a preferred se- 
quence has been selected the process is 


transferred to the organic synthesis 
pilot plant. 
Organic Synthesis Pilot Plant. In this 


section a study is made of the many 
factors involved in carrying out an 
organic chemical process on a large 
scale and ultimately the process is modi- 
fied so that it becomes suitable for full- 
scale manufacture. The department is 
often called on to make intermediate 
quantities of materials which are too big 
for laboratory preparation and too small 
to be made in the pilot plant. 

The preparations area has been de- 
signed so that these commitments can be 
fulfilled. This section is very flexible 
and can be used for carrying out the 
majority of chemical reactions on an in- 
termediate scale. Many of the pro- 
ducts prepared in this area are used for 
initial field and clinical trials and as 
raw materials for further investigational] 
work. 

Fermentation Development  Labora- 
tory. Here fermentation processes are 


developed in a similar way to chemical 
processes. 

Biochemical Pilot Plant. In this sec- 
tion larger-scale investigations take place 
on the recovery of valuable materials 
from experimental fermentation broths. 

The preparations area has very few 
permanent fixtures and has been de- 
signed so that small glass plants can be 
constructed and dismantled with the 
minimum inconvenience. Many services 
are provided, giving maximum flexibility. 

The pilot plant is constructed on three 
levels, the ground floor and first floor 
containing mainly organic synthesis 
equipment. A number of general-pur 
pose vessels are provided of both stain- 
less steel and glass-lined construction 
with capacities in the range 20 gall. to 
100 gall. The vessels are capable of 
operation under a wide variety of con- 
ditions, thus giving much flexibility to 
the plant. Most of the vessels are 
heated and cooled by a common heat- 
transfer fluid which enables jacket tem- 
peratures in the range of —15° to 275°C 
to be obtained. The top floor of the 
pilot plant contains the biochemical sec- 
tion, with stainless steel equipment able 
to deal with volumes up to 500 gall. 

A void in the centre of the plant not 
only houses the service lines, but pro- 
vides a convenient space to erect frac- 
tionating columns, ion exchange 
columns, etc. 

The fermentation development labora- 
tories are equipped with 5-litre stainless 
steel fermenters and ancillary equipment. 

Mr. E. J. Tridgell, a biochemist, is 
responsible for the fermentation develop- 
ment section, Dr. C. A. Bartram, an 


organic chemist, for the chemical de- 
velopment laboratory section, Mr. A. G. 
organic 


Smith, an chemist, for the 





Part of the organic synthesis pilot plant 
at Sandwich 
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Loading a centrifuge in the Pfizer pro- 
duction development department 


organic synthesis pilot plant and pre- 
parations area, and Mr. R. M. Foster, 
a chemical engineer, for the biochemical 
pilot plant and general engineering and 
process matters within the department. 





Fuels for Gas Industry 
OPTIMISM with regard to the future of the 
gas industry was expressed by Sir Harold 
Smith, chairman of the Gas Council, this 
week, This optimism is based on the gas 
industry no longer being dependent on 
coal. Since nationalisation of the industry, 
the price of coal had risen out of all pro- 
portion for gas users with the result that 
during the last few years it had had a 
very hard struggle. The Gas Council had 
therefore done a lot of research on find- 
ing ways of making gas which did not 
require coal. Coal would form the basis 
of the industry for the next few years, 
but it would not be the same sort of coal 
that had been used in the past. 

Ten years hence, the industry would 
have a national gas grid or be well on the 
way to it. Into it would go gas from 
carbonisation plants, gas from oil at high 
pressures, gas from low pressure oil gasi- 
fication plants, surplus gas from coke 
ovens, methane direct from coal mines 
and natural gas imported from abroad in 
liquid form. Price reduction would be 
considerable. 

Import of liquid methane was not yet 
economic, Sir Harold stated. He pointed 
out, however, that when the council had 
a ship carrying 20,000 tons of liquid 
methane—the Methane Pioneer operating 
at the moment carries 2,000 tons—that 
would be the equivalent of gas from 
two million tons of coal a year. At pre- 
sent the industry is using some 24 million 
tons of coal a year. 





Tonnage Oxygen Plant 
For Appleby-Frodingham 
Appleby-Frodingham Steel Co. are in- 
stalling a tonnage oxygen plant at their 
Scunthorpe works at an estimated cost of 
£750,000. Site work has already begun 
and the plant is expected to be in com- 
mission by the late summer of 1960. 
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U.K.A.E.A. Building First-Ever 
Pilot-Scale Radiation 
Processing Plant 


ESEARCH work by the U.K. 

Atomic Energy Authority on the 
commercial-scale use of intense radia- 
tion for industrial purposes has now 
reached the stage at which a pilot plant 
is being built for operation by the end 
of this year. The plant is expected to 
be the first of its kind and size in the 
world. 

The new plant is being built at the 
Wantage Radiation Laboratories for the 
technological irradiation group of the 
Isotope Research Division, Atomic 
Energy Research Establishment. Work 
on the useful employment of the large 
quantities of radioactive material which 
will become available as a result of the 
nuclear power programme has been in 
progress for some years, and this new 
plant will enable industrial firms already 
investigating the technical merit and 
commercial potentialities of irradiated 
materials to carry out full-scale trial 
runs of irradiation processes, such as the 
sterilisation of medical equipment and 
the disinfestation of packaged products. 

The entire plant occupies an area of 
approximately 10,000 sq. ft. and is based 
on a unit package size of approximately 
1 cu. ft. Packages will be handled con- 
tinuously and automatically from bulk 
store through the equipment and into 
the treated material store. To ensure 
full utilisation of the captial investment, 
particularly of the source, which is 
continually radiating and decaying, the 
plant will operate 24 hours per day. 


Preventing Health Hazards 


Carefully designed inter-locks and 
control devices are being incorporated to 
prevent any health hazard and to ensure 
the correct radiation dosage. 

The cell has been designed to house 
half a million curies of Cobalt 60, but 
will be loaded initially with 150,000 
curies, which will provide a throughput 
of 7 megarad-tons per day. As an 
example, in 24 hours 3 tons of medical 
products or imported animal fibres 
could be rendered sterile, since a 
sterilising dose is about 24 rads. 








The contract for the detailed design 
and construction of the mechanical 
handling and storage equipment of the 
pilot plant at Wantage has been let to 
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the Owen Organisation. The main com- 
panies within that group who are con- 
cerned are the parent company, Rubery 
Owen and Co. Ltd., Darlaston, and 
Electro-Hydraulics Ltd., Warrington. 
Other companies within the group will 
also contribute. 

The design and manufacturing team 
built up by the Owen Organisation is 
working in close collaboration with the 
Engineering Division at Harwell who 
have established the general design and 
specification to the requirements of the 
technological irradiation group. 





1.C.1. Introduce New Pigments and Resins 


| ected productions introduced by the 
Dyestuffs Division of LC.l. include 
Monastral fast blue RFS, a_ phthalo- 
cyanine pigment said to be resistant to 
the flocculation troubles that are common 
with phthalocyanine blue pigments in 
various media and troublesome in res- 
pect of shade change or ‘development ’ 
in brushing or dipping applications. 

In fastness properties, and notably in 
stability of shade in the presence of active 
organic solvents, Monastral fast blue 
RES is similar to Monastral fast blue 
_BXS, introduced some time ago, but is 
somewhat greener in shade and tinctor- 
ially weaker. 

Monastral fast blue RFS is of particu- 
lar interest for use in air-drying alkyd 
media, stoving enamels or nitrocellulose 
lacquers and printing inks. Sales Circu- 
lar SC 837 gives full details. 

Bedacryl 3X, another new product of 
L.C.l. Dyestuffs Division, is a vinylated 
drying-oil alkyd resin, in solution in 
xylene, designed for use as the sole 
medium for white and coloured enamels 
that exhibit good gloss and build and very 
good durability and retention of colour 
and gloss, even on prolonged exterior ex- 
posure. The gloss characteristics of 
finishes based on Bedacry! 3X are said 
to be very good despite the exceptionally, 
rapid rate of dry and solvent release of 
the finishes, which under normal condi- 
tions reach the touch-dry stage in about 
15 minutes and become completely tack- 
free in about two hours. 

Their very good build and gloss make 
Bedacryl 3X finishes attractive for one- 
coat industrial applications. Stoving 
enamels based om,Bedacry! 3X show more 
rapid hardening, better water resistance 
superior colour and better colour reten- 
tion on prolonged stoving, as compared 














































with finishes based on conventional short- 
medium oil alkyds. 

Surface Coatings Pamphlet No. 1 (re- 
ference 6993) gives full technical data. 

[he outstanding feature of gloss 
finishes based on the new L.C.I. product. 
Bedacryl 5X, is their exceptionally rapid 
rate of dry, the dust-free stage being 
reached in about 10 minutes by ordinary 
air drying after dipping or spray appli- 
cation. Such finishes can be employed 
with advantage on wood in place of 
nitrocellulose lacquers in many cases, 
notably on kitchen furniture and gadgets, 
where their superiority in water and 
Steam resistance is marked. They are 
also much less inflammable than nitro- 
cellulose lacquers. 

The other principal outlet for Beda- 
cryl 5X is expected to be in the formula- 
tion of non-nitrocellulose sealing coats 
for wood, for overcoating with lacquers 
based on other film formers. (Surface 
Coatings Pamphlet No. 2 (ref. 6994)). 

The Dyestuffs Division of LC.IL. ex- 
tends its interest in the thixotropic paints 
field by the introduction of Modulac 
147W. a drying-oil modified thixotropic 
alkyd resin in the form of a solution in 
white spirit, designed to serve as the sole 
medium in gloss paints of this type. 

The notable characteristics of high- 
gloss paints based on Modulac 147W are, 
I.C.1. state, their gel structure in the un- 
disturbed state, ensuring perfect pigment 
suspension on storage and good floccula- 
tion resistance; practical absence of any 
tendency to drip, splash or to accumulate 
in the stock of the brush during applica- 
tion; excellent build and flow; high re- 
sistance to after-yellowing and suitability 
for application as relatively thick films 
te obtain better one-coat application with- 
out risk of sagging. The paints become 
surface-dry in 5-6 hours and hard-dry 
overnight when compounded with the re- 
commended driers. (Reference 6995). 





Petrochemicals Polyolefin Plant 


In the CHEMICAL AGE list of new chemi- 
cal plants in the U.K., contractors were 
indicated for Petrochemicals Ltd.’s poly- 
olefin plant which will produce polythene 
and polypropylene (p. 396). Contractors 
have not yet been appointed for this pro- 
ject. The information given under this 
heading regarding Lummus Co. and 
George Wimpey and Co. refers to Petro- 
chemicals’ ethylene oxide plant. 
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YUGOSLAVIA PLANS FIVE FERTILISER 
FACTORIES BASED ON LOCAL MATERIALS 


HE yearly requirements of Yugoslavia 

in chemical fertilisers are estimated 
at about 1,300,000 tons; capacity of exist- 
ing factories is expected to reach 750,000 
tons in 1961. 

As considerable quantities of raw 
materials exist in the country, the erec- 
tion of five new plants is contemplated 
by the Government. The largest of them, 
at Pancevo, is at an advance stage of 
construction and it will produce about 
360,000 tons of ammonium nitrate 
(20.5% of nitrogen) a year. It will utilise 
methane brought from the southern 
Banate by means of a 37-mile pipeline. 
Cost was put at $22 million. 

The second plant, to be built at Luca- 
vac, will produce 125,000 tons of am- 
monium nitrate. Construction has not 
been started, but contracts for equipment 
have already been placed. Building will be 
undertaken by Montecatini and Ansaldo 
of Italy and Rudnap of Yugoslavia. The 
plant will utilise the gas from a local 
coke plant. 

The third ammonium nitrate plant, to 
be erected at Sisak, will produce up to 
125,000 tons a year, utilising refinery gas. 

A superphosphate plant will be erected 
at Prahovo and will use sulphuric acid 
produced at the Bor-Majdanpek Mines. 
Potential output has been scheduled at 
about 575,000 tons a year. Contracts for 
equipment have been placed. Another 
superphosphate plant, with a capacity of 
about 250,000 tons, will be built at 
Kossovska Mitrovica. It will utilise waste 
materials of the Trepka zinc mines. 
Negotiations are still in progress as re- 
gards contracts for equipment. 


Hydrofiner Commissioned in 
Italy By B.P. 


The sixth hydrofiner to come into 
operation for the BP Group has been 
commissioned at Porto Marghera re- 
finery, near Venice, owned jointly by 
BP and A.G.I.P. The unit ts capable 
of substantially removing the sulphur 
from 6,500 barrels of gas oil a day. 

Associated with the hydrofiner, which 
is of BP process design, is a sulphuric 
acid manufacturing plant. 

Other hydrofiners are operated by 
BP at Kwinana refinery, Western 
Australia, Hamburg refinery, Germany, 
Antwerp refinery, Belgium, and two at 
Kent refinery, England. 


Detergent Sales in U.S. 


Sales of synthetic detergents in the U.S. 
during the first six months of this year 
amounted to 1,540,602,000 Ib., valued at 
$372,996,000, according to the Associa- 
tion of American Soap and Glycerine 
Producers Inc. This represents an increase 
of 7.9% in quantity and 6.9% in value 


compared with the first six months of 
1958. 

Soap. sales totalled 523,084,000 Ib. 
valued at $153,146,000—a 2.1°% decrease 
in quantity but an increase of 4.3% by 
value compared with the corresponding 
period of 1958. 


France May Supply Methane 
To Switzerland 


Representatives of the Société Fran- 
caise du Methane et Gaz de France are 
reported to be negotiating with Swiss 
groups for the supply of about 1 million 
cubic metres of methane a day to 
Switzerland. One method of supply 
would be by a pipeline from Besancon 
to Basle. Chemical and other indus- 
tries in Switzerland have formed a syn- 
dicate to consider the question. 


Cuban Nickel Plant 
for Sale 


Up for sale is the U.S. Government 
owned Nicargo nickel plant in Cuba. 
The General Services Administration will 
receive purchase proposals until 1 Decem- 
ber. About $85 million has been invested 
by the U.S. in the plant which is located 
in Oriente Province of Cuba. The plant 
has a proven production capacity of 50 
million Ib. of nickel oxide powder and 
sinter a year. 


Rumanian Fertiliser Plan to 
Use Natural Gas 


A new combine for the chemical treat- 
ment of methane is to be built near Tirgu 
Mures, in Rumania, with a planned out- 
put of 500,000 tons of nitrate fertilisers 
a year. In addition, it will produce chemi- 
cal products derived from acetylene for 
the plastics and synthetic yarn and fibre 
industries. 


Sudan Pharmaceuticals 
Manufacture 


Sudanese Chemical Industries are ex- 
pected to go into production during 
October and will supply the local 
market with sulpha drugs, penicillin, 
aspirin, and various vitamin prepara- 
tions. The value of output will total 
about £S500,000 during the first year, 
but production will eventually be in- 
creased to a value of £84 m. 


Israeli Government Sponsored 
Concerns Show Progress 


Director-General of the Israel Ministry 
of Development, Menahem Bader, report- 
ing on the progress of the industries— 
including Fertilizers and Chemicals Ltd., 
the Dead Sea Works, and Negev Phos- 
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phates Ltd.—stated that the Dead Sea 
Potash Co., which had a I£1 million 
deficit only two years ago, this year 
showed a surplus of I£2 million, and is 
expected to pay its first dividend within 
the next 12 months. The only plant still 
showing a loss with a 1£100,000 deficit 
was the Dead Sea Bromine Plant. In view 
of the fact that orders on hand already 
accounted for its entire production during 
the coming year, it was also expected to 
improve its financial situation by then. 

Mr. Bader also said that Government 
plans for the coming year included ex- 
pansion of production at the Phosphate 
Works and other enterprises. 


Sohio Acrylonitrile Plant 
Nearly Half Completed 


Construction of the Sohio Chemical 
Co.’s new acrylonitrile plant at Lima, 
Ohio, is now nearly half completed and is 
on schedule, according to Badger Manu- 
facturing Co., Cambridge, Mass., the 
engineering and construction contractors. 
Ground breaking for the plant that is 
“pioneering a new route to acrylonitrile” 
took place early in April. By 1 August 
all but a few pieces of major equipment 
had been put in place. First product test 
runs for the plant are now expected in 
early 1960. 

This plant will employ a process unique 
in acrylonitrile manufacture—single-step 
direct conversion of refinery propylene 
and anhydrous ammonia. 


Fertiliser Plant for 
El Salvador 


A fertiliser plant is to be erected near 
the port of Acajutla, in El Salvador, at 
an estimated cost of Colones 38 m. 
(about £54 million) the capital being 
supplied partly by the government and 
partly by the National Industries 
Development Institute. 


Netherlands Chemical Imports 
and Exports 

According to figures supplied by the 
Netherlands Central Bureau of Statistics 
in respect of imports into the Nether- 
lands in the first half of this year, classi- 
fied according to groups of commodities 
as specified by the Standard International 
Trade Classification, imports of chemical 
products totalled 440,300,000 guilders, as 


against 365,100,000 guilders for the 
corresponding period of 1958 a 20% 
increase. 


In respect of exports, the figures were: 
591,100,000 guilders in the first half of 
1959, as compared to 524,500,000 guilders 
during the corresponding period of 1958 
—a 13% increase. 


U.S. Heavy Water Unit Turned 
Over to Army Chemical Corps 


The U.S. Atomic Energy Commission 
has released its Dana heavy water plant, 
Newport, Indiana, to the Department of 
the Army for use by the Chemical 
Corps. The plant has been maintained 
in a standby condition since June 1957, 
following the Commission’s determina- 
tion that there was an adequate heavy 
water stockpile and foreseeable require- 
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ments could be supplied by the Com- 
mission's Savannah River heavy water 
plant. 

The Dana plant is located near New- 
port, Indiana, on land owned by the 
Department of Defense. Construction 
of the plant was started in 1950 and it 
went into operation in May 1952. Cost 
of the plant was approximately $100 
million. 


Growth of S. Africa’s 
Chemical Industry 


Production of the South African 
chemical industry will increase to about 
£200 million in 1968, according to J.S. J. 
Kuschke, general manager, Industrial 
Development Corporation. This is about 
£70 million more than the 1956 total. 

At a meeting held in Pretoria Mr. 
Kuschke said that the industry had 
grown from 204 chemical producers in 
1938—with a total production of £12 
million and about £5,600,000 invested in 
land and buildings—to 378 producers in 
1956—with a total production worth 
£130 million and an investment of £85 
million in land and buildings. Twenty 
years ago, the industry had about 13,000 
employees. In 1955-56 there were 43,000. 
And by 1968 the figure is expected to 
reach 66,000. 


Reichhold To Build $4 m. Maleic 
Anhydride Plant 


Reichhold Chemicals Inc, are to con- 
struct a $4 million maleic anhydride plant 
at Elizabeth, N.J. Capacity of the new 
facility, which will be adjacent to R.C.I.’s 
plant at Elizabeth, will be 20 million Ib. 
a year. The plant will go on stream in 
early June 1960. The project is one 
phase of the company’s three-year $24 
million expansion programme, 

Maleic anhydride is used principally in 
the manufacture of synthetic resins, poly- 
esters, paper sizes, plasticisers and related 
products, many of which are finding in- 


creasingly larger markets in industry 
today. 

Licence for PVA Production 

in India 


The Farbwerke Hoechst Indian sub- 
sidiary, Hoechst Fedco Pharma Put. Ltd., 
of Bombay, has been granted Indian 
Government permission to manufacture 
polyvinyl acetate emulsion at its Bombay 
plant at an annual capacity of 2,400 
tonnes. 


Swiss Firm to Enter Petro- 
Chemical Field 


Lonza A.G.. Swiss manufacturers of 
fertilisers and other chemicals, are to 
enter the field of petrochemicals, it was 
announced at the annual meeting. Raw 
materials may be obtained from the 
projected oil refinery at Aigle. 


U.S. Styrene Capacity | 

U.S. styrene capacity next year will be 
an estimated 700,000 short tons, as against 
a national consumption of some 600,000 
short tons. Producers of styrene in the 
U.S., with capacities in short tons, are at 
present Cosden, of Big Springs (7,100), 
Dow (Freeport productions 158,900; Mid- 
land production, 91,000 including viny/ 
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toluol), Foster-Grand, of Baton Rouge 
(47,700), Koppers, of Kobuta (84,000), 
Monsanto, of Texas City (181,700), 
Odessa Styrene, of Odessa (18,200), Shell, 
of Torrance (63,600) and Union Carbide, 
of Institute (45,400). 


Soviet Plans for Polish 


Petrochemical Plant 

The Soviet Union has presented 
Poland with technical plans for the 
erection of a large-scale chemical plant 
in Plock, some 38 miles north of 
Warsaw. The plant, which will be con- 
nected to the planned pipeline network 
leading from the Soviet Union (at 
Kuibyshev) through Poland to East Ger- 
many and through Czechoslovakia to 
Hungary, is planned to be able to pro- 
cess 2,000,000 tonnes of mineral oil 
annually at the completion of its first 
Stage in 1964 and 4,000,000 tonnes 
annually at its total completion in 1968. 
At present only 750,000 tonnes of 
mineral oil is processed in Poland a 
year. The Plock plant will combine the 
functions of refining and petrochemical 
plant. 


Italians to Build 
Uruguay Plant 


The Uruguayan Government has 
awarded an Italian company a contract 
to advise it in the planning of a plant 
for the manufacture of synthetic ferti- 
lisers. The projected plant would cost 
some 10,000,000 pesos. 


Use of Acetone 
in the U.S. 


Of the estimated total U.S. production 
of acetone in 1959 amounting to 690 
million Ib., chemical use will account for 
54% of production, the greatest amount 
being taken for manufacture of methy! 
isobutyl ketone (180 million Ib.). Produc- 
tion of bisphenol-A (epoxies, etc.), is ex- 
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pected to consume 12 million Ib. of ace- 
tone, according to statistics published by 
the Oil, Paint and Drug Reporter. 

Solvent use will account for about 
46%. Paints, varnishes and lacquers will 
account for 65 million Ib., cellulose ace- 
tate 75 million Ib. and vinyl resins 35 
million Ib. 


Firestone to Make Nylon 
and Polypropylene 


Synthetic fibres are being added to 
Firestone Tire and Rubber’s list of 
products with production of their own 
nylon filament yarn for making tyre 
cord. The company will make the yarn 
at a Hopwell, Va., manufacturing site 
recently purchased from Celanese Cor- 
porauon of America. 

Construction and modernisation of 
the plant is to begin within the next 60 
days, Firestone say. They hope to have 
the plant ready for nylon production in 
the late summer of 1960. 

Firestone Plastics Co. at Pottsdown, 
Pa., are to become the plastics and 
synthetics fibres division of Firestone 
lire and Rubber and will take over the 
Hopwell plant. 

The new plant will be devoted ex- 
clusively to synthetic fibres and resins. 
With nylon as its initial product, the 
plant will also include the first stage of 
a manufacturing unit for the production 
of polypropylene. Plans for polypropyl- 
ene have not been revealed by Firestone 
as yet. The process for this plastics 
material was developed as an outgrowth 
of their research on polyisoprene (Coral) 
rubber, they report. 


Nitro-Glycerine Plant 


for Peru 

Explosivos S.A. have built a_ nitro- 
glycerine plant in desert country 25 miles 
south of Lima, Peru. It has a capacity of 
500 litres an hour and will supply about 
75° of the country’s needs. 





U.S. Coal Chemicals—27°%, Production Fall 


OAL chemicals and coke production 

dropped approximately 27% in the 
U.S. in 1958, compared with 1957 and 
was the lowest in 18 years according to 
the U.S. Bureau of Mines. Oven-coke 
plants operated at reduced rates of pro- 
duction throughout the year, averaging 
only 64% of Capacity compared with 
92% in 1957. 


Use of coke for manufacturing pro- 
ducer gas and water gas has continued 
to decline, falling 15° from 1957 it is 
reported, and the total was only about 
one-fifth as much as was used for the 
same purpose in 1947-49. One of the 
main reasons why the use of coke for 
making water gas dropped was because 
Olin-Mathieson Chemical Corp. dis- 
continued using coke as a starting raw 
material in making synthetic ammonia 
when they shut down their Morgantown, 
W.Va, ovens in June 1958. This plant was 
one of the two plants active at the begin- 
ning of 1958 that used coke as generator 
fuel for making water gas for ammonia 
synthesis. 


Slower coking cycles in 1958 resulted 


in slightly higher yields of the basic coal- 
chemical materials. The large reduction 
in coal charged into coke ovens, however, 
caused output of the respective coal- 
chemical materials to decrease accord- 
ingly. Crude tar production dropped 
23°.; ammonia 27°; and crude light oil 
and coke-oven gas 28% each. Lower pro- 
duction of those raw materials made less 
available for processing, and ammonia 
sulphate decreased 30%; benzene 34%; 
toluene 26%: xylene 22%;; crude chemi- 
cal oil (tar acid oil) 16% and coal-tar 
pitch 11%. 

Probably the most significant develop- 
ment concerning coal chemicals was the 
substantial reduction in prices of the 
light-oil derivatives, particularly benzene. 
Competition from the petroleum industry 
and low-priced imported benzene forced 
the coke industry to reduce its price by 
S cents/gall. in July 1958. Coke-oven 
operators also reduced their prices on 
toluene and xylene. 

Total value of all coke-oven products 
used or sold by the producing companies 
totalled $1,300 million, a decrease of 
28°, from the 1957 figure. 











3 October 1959 CHEMICAL AGE 451 


DESALTING 
BRACKISH WATER 


The first Electrodialysis plant for the reduction of the salt 
content of brackish water to be supplied from Europe 

on a commercial basis has been installed and is now 
operating 


at TOBRUK 


This plant, designed and installed by 








William Boby & Co. Ltd. for The Libyan 
Public Development & Stabilisation 
Agency reduces the salt content of the 
water from 5,000 ppm to a potable level 
of 500 ppm. It has been operating so 


successfully that our client has now 





ordered additional ‘Boby’ plant to increase 
The original plant undergoing 


the daily output to 100,000 gallons 
trials at the laboratories of 


— sufficient drinking water for the William Boby & Co. Ltd. 


entire population of Tobruk. 





WILLIAM 


BOBY 


& CO. LTD 
RICKMANSWORTH, HERTFORDSHIRE TREATMENT 


ENGLAND 





Telephone: RICKMANSWORTH 4251* 


Established in 1875 
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PROGRESS IN CHROMATOGRAPHY 


CHROMATOGRAPHIC Reviews. Volume 1. 
Edited by Michael Lederer, Elsevier Pub- 
lishing Co., 1959. Pp. xi + 276. 45s. 


The Journal of Chromatography was 
first published in 1958 and in the course 
of the year there were six parts printed 
at two-monthly intervals. Several re- 
views were commissioned and published 
and nine of these form the basis of the 
book under discussion. The references to 
the originals are as follows. 

Demole, 1958, 1, 24; Michl, ibid, 93; 
Reio, ibid, 338; MarinrBettolo and Casi- 
novi, ibid, 411; Neher, ibid, 122, 205; 
Sestak, ibid, 293; Harborne, ibid, 473, 
Chemla, ibid, 2; Hettler, ibid, 389. 

Of these nine reviews, four of the 
originals were in English, three of the 
remainder in German and the other two 
in French. Translations of the German 
and French reviews have been made by 
Miss A. G. M. Macdonald and P, Oesper 
and the whole now published in English 
under cne cover as volume one of a 
series. This series relates to progress 
in chromatography, electrophoresis and 
related methods and it is proposed in the 
next volume to deal with such topics as 
gas-liquid chromatography, gas-adsorp- 
tion chromatography, starch gel electro- 
phoresis, techniques of measuring radio- 
activity on paper chromatograms, the 
separation of DNP-amino acids and 
inorganic adsorption chromatography. 

In the volume under review Michl con- 
tributes an interesting general review 
on high voltage electrophoresis which 
promises to be useful in shortening times 
of separation and increasing the sharp- 
ness of individual chromatographic 
separations. Demole draws attention to 
the interesting work which can be carried 
cut by methods involving the use of 
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chromatostrips and chromatoplates, In 
this form of chromatography one side of 
a glass strip is coated with a paste con- 
sisting of an adsorbent, water and a bind- 
ing agemt such as starch. The dried and 
hardened absorbent layer is used as a 
medium on which to carry out chromato- 
graphic separations. Although primarily 
concerned with the paper chromato- 
graphic separation and identification of 
phenol derivatives produced by the action 
of Penicillia moulds on suitable media 
Reio’s paper is of very wide interest and 
well worthy of study by all analysts who 
deal witit phenolic compounds. 


On the inorganic side Chemla deals 
with the separation of isotopes by 
chromatography and_ electrophoresis 
while Hettler deals, in the main, with 
the paper chromatography of condensed 
phosphates. On the specialised organic 
side there are four reviews which deal 
respectively with anthocyanin pigments, 
the paper chromatography of chloroplast 
pigments, the separation of strychnos and 
curare alkaloids and a very comprehen- 
sive review of the chromatography of 
sterols and steroids. 


The individual reviews are well written 
and the references to the original litera- 
ture are very comprehensive. For 
example, the review on sterols and 
steroids includes no fewer than 393 refer- 
ences to original papers. There is no 
doubt that these reviews will be very 
useful indeed, but the writer has the 
feeling that it is rather doubtful whether 
the voluminous literature on this subject 
should be increased by the immediate 
collection in English of reviews which 
have appeared so recently in the literature. 

J. HASLAM. 


Satisfactory Blend of Theory and Practice 


CHROMATOGRAPHISCE METHODEN IN DER 
ANALYTISCHEN UND PRAPARATIVEN AN- 
ORGANISCHEN CHEMIE. By Ewald Blasius. 
Ferdinand Enke Verlag, Stuttgart. 1958. 
139 Figs. and 40 tables. Pp. xx + 370. 
DM.99 (full linen). 

Primarily, this book has been written 
to bring the German-speaking reader up 
to date in the development of chromato- 
graphy for, as the author points out, the 
majority of papers on the subject have 
appeared in Anglo-American journals. In 
undertaking the writing of such a book, 
he has sct himself an enormous task be- 
cause, in his definition of chromato- 
graphic methods, ion-exchange, partition 
and adsorption chromatography, and 
electrophoresis are all included. Further, 
he has cndeavoured to give a satisfactory 
blend of theory and practice. The text 
contains 10 chapters. In the first chap- 
ter, the basis of chromatographic proce- 
dures and the historical development of 


the subject are discussed. This is fol- 
lowed by a fundamental section in which 
the author discusses the physical-chemical 
treatment of the processes involved in 
chromatography. In the first part of the 
chapter, the treatment of equilibria in a 
closed system, such as occurs with ion- 
exchange resins, is undertaken. All the 
recognised approaches, including adsorp- 
tion isotherms, the Nernst distribution 
law, the law of mass action and the Don- 
nan Theory, are covered. In the second 
part the theory of chromatographic pro- 
cesses in open system is outlined. These 
are followed by chapters on the struc- 
ture and properties of adsorbents, the 
influence of solvent and adsorbent in 
complex-formation, the apparatus of 
column-chromatography, the uses of 
ion-exchangers, other adsorbents used 
in column-chromatography, partition 
chromatography and its uses, iono- 
phoresis and electrochromatography, and 
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ion-exchange membranes. 

Literature references, some as recent as 
1957, are provided at the end of each 
chapter. Particularly valuable are the 
tables of separations achieved by paper 
chromatography and ionophoresis. These 
give the elements separated, the solvent, 
the developing reagent, the type of paper 
used and the literature reference. On at 
least one occasion they have proved of 
value to the reviewer. 

This is clearly a_ well-written, well- 
planned book. The author has set out to 
give his reader the most up-to-date de- 
tailed information on the subject of 
chromatography. He has succeeded. In- 
deed, sometimes the detail is almost over- 
whelming. Perhaps the weakest point of 
the book is the title A translation is 
“ Chromatographic methods in analytical! 
and preparative inorganic chemistry,” 
which leads to the impression that the 
discussion of the analytical and prepara- 
tive sections are of comparable propor- 
tions. This, as might be expected, is not 
the case. The preparative section 
amounts to two pages, covering acids, 
bases, selts and colloidal solutions. This 
volume is, however, very worthy of re- 
commendation. 


R. J. MAGEE. 


Organic Sulphur Chemistry 


ASPECTS OF THE ORGANIC CHEMISTRY OF 
SULPHUR. By F. Challenger.  Butter- 
worths Scientific Publications, London. 
1959. Pp. vii + 253. 40s. 

Study of the fascinating problems pro- 
vided by the organic chemistry of sulphur 
has not only given much _ intellectual 
pleasure to organic chemists, but has also 
illuminated the widespread biochemical 
and industrial significance of sulphur com- 
pounds. But the number of books and 
reviews on this subject is very small. 

The book consists of six well-docu- 
mented essays, the first of which is 
devoted to the properties, detection and 
biological significance of mercaptans, 
monosulphides and disulphides. Here, as 
in some other parts of the book, Professor 
Challenger does not attempt to provide 
a systematic survey, but confines himself 
to selected features of special interest. 
The second chapter deals mainly with 
natural sulphonium compounds, _ sul- 
phoxides and thiophen derivatives. Sul- 
phur compounds occurring in petroleum 
and other mineral oils are discussed in 
the third chapter, which also includes a 
useful account of Raney nickel desul- 
phurisation. The next two chapters sur- 
vey biological methylation and _ the 
mustard oil glucosides, and the final 
chapter tells the story of co-enzyme A. 

These six essays contain much valuable 
material and the reader cannot fail to 
catch Professor Challenger’s enthusiasm 
for this intriguing branch of chemistry. 
Unfortunately, a newcomer to the sub- 
ject may find it difficult to see the wood 
for the trees; the book would have been 
clearer if much of the historical and 
experimental detail and some of the 
interesting digressions had been omitted. 
However, despite its faults, the book is 
a useful addition to the literature of 
sulphur chemistry. 

PETER SCHWARZ. 
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Data on Interatomic 
Distances 


TABLES OF INTERATOMIC DISTANCES AND 
CONFIGURATION IN MOLECULES AND IONS; 
Scientific editor, L. E. Sutton; Chemical 
Society Special Publication No. 11; 
London 1958. £2 2s. U.S.A. $6. 

This elaborate and comprehensive com- 
pilation is the result of a great deal of 
hard work and co-operation by specialists 
in the different fields which contribute 
data on interatomic distances. It receives 
its hallmark of authority from the dis- 
tinguished name of its scientific editor 
and the names of those associated with 
him. 

The tables include information obtained 
by spectroscopy (including nuclear mag- 
netic resonance studies), by electron 
diffraction, by neutron diffraction, and by 
X-ray diffraction about: 

(i) Interatomic distances and _ bond 
angles (a) in gaseous molecules and radi- 
cals, charged and uncharged; (b) in 
molecules occuring in the solid state; (c) 
in complex ions occuring in the solid. 

(ii) Interatomic distances in crystals for 
pairs of simple ions which have been 
observed and reported as molecules or as 
ions-pairs in the vapour, e.g. NaCl. 

(iii) Interatomic distances in adaman- 
tine lattices when these are of interest for 
comparison with distances found in 
simpler molecules, e.g. the C-C distances 
in diamond and graphite. 

(iv) Interatomic distances in metals. 

They thus form a complete survey of 
the determination, by all available means, 
of chemically significant interatomic dis- 
tances. The literature published up to 
31 ecember 1955 has been searched 
systematically. 

General arrangement of the tables is 
extremely well contrived; any particular 
piece cf information can be _ located 
quickly after a little practice; this is in no 
small measure due to a very adequate 
and logical system of cross-referencing. 

The whole compilation is undoubtedly 
sO important and the price so low as to 
make it a must in the library of every 
research worker. It should be added that 
the low price was made possible only 
because the work of the compilers was 
contributed without any form of pay- 
ment, and publication was assisted by the 
Department of the United States Army 
through its European Research Office. A 
final welcome feature of the project is 
that it is planned to prepare from time 
to time supplements covering work pub- 
lished in the intervening period. The first 
supplement will cover work up to 31 
December, 1959. 

HENRY MACKLE. 





Technical Translations 
from Russian 


INFORMATION on how to obtain results of 
research and development in the U.S.S.R. 
and other Soviet-orbit countries is given 
in a leaflet issued by the Pergamon Insti- 
tute, Headington Hill Hall, Oxford. 

The Institute supplies translations and 
evaluations of Russian scientific publica- 
tions, abstracts, patents, a digest of the 
world’s technical press and translations of 
Russian journals and text books. 
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Practical Application of Gas 
Chromatography to Analysis 


GASCHROMATOGRAPHIE. By E. Bayer. 
Springer Verlag, Berlin. 1959. Pp. viii 
+ 163. DM. 39.60. 


Development of gas chromatography 
has revolutionised the analysis of gases 
and volatile organic materials, and it is 
clear that this technique is of outstand- 
ing value not only in routine industrial 
analysis but also in preparative organic 
chemistry and in the study of gas kinetics. 
However, the number of monographs on 
the subject is still small and this is the 
first to be published in German. The 
volume is mainly devoted to gas-liquid 
chromatography although gas-solid 
chromatography is also considered. In 
the introduction, Dr. Bayer draws our 
attention to the fact that the former tech- 
nique is by no means new; it can be 
traced back to 1512 when it was used 
preparatively in the concentration of 
alcohol. 

The volume is mainly concerned with 
the practical application of gas chromato- 
graphy to the qualitative and quantitative 
analysis of various groups of compounds. 
but more fundamental aspects are also 
considered. Thus the first chapter (5 
pages) provides a brief mathematical dis- 
cussion of the separation process, while 
the second chapter (13 pages) deals with 
the design and packing of columns. The 
carrier gas, the injection system, detectors, 
collectors and thermostats are considered 
in the third chapter (19 pages). The sec- 
tion on detectors is amplified in an ap- 
pendix which provides an_ excellent, 
though brief, survey of the theoretical 
principles involved and of their experi- 
mental realisation. 


The lengthy fourth chapter (57 pages) 
opens with a brief section on the general 
principles underlying the use of gas 
chromatography for qualitative and quan- 
titative analysis. This is followed by a 
systematic account of the analysis of 
various classes of compounds beginning 
with a substantial section on the gas- 
solid and gas-liquid chromatography of 
hydrocarbons. Other systefns discussed 
include acids, esters, amines, alcohols, 
aldehydes, ketones, essential oils, organic 
sulphur derivatives and inorganic com- 
pounds such as the boron hydrides and 
silanes. Analysis of coal gas and other 
industrial gases and of organic solvents 
is also considered. Full details are given 
on the preparation of column packings 
and on the conditions used in the various 
separations. The chapter is supple- 
mented by an appendix which gives ex- 
tensive tables of retention volumes and 
‘selectivity coefficients’, the ‘ selectivity 
coefficient’ being a quantity defined by 
the author to provide a numerical mea- 
sure of the retention selectivity of a liquid 
phase with respect to various substances 
(see also Angewandte Chemie, 1959, 71, 
299). These tables and the preceding 
chapter are probably the most valuable 
part of the book, especially for those who 
already possess one of the English mono- 
graphs. 

The volume contains over 300 refer- 
ences which cover the literature up to 
May 1958. It is well produced and Eng- 
lish readers will be grateful to Dr. Bayer 
for his easily digestible German style. 


PETER SCHWARZ 


Symposium Papers on Co-ordination 
Compounds 


CHEMISTRY OF THE CO-ORDINATION COM- 
POUNDS. General editors, H. Taube and 
A. G. Maddock. Pergamon Press Ltd., 
London, 1958. Pp. 638. Price 100s. 


The title of this book is identical with 
that of the recent A.C,S, publication by 
Bailar, but there is little resemblance 
between the two for the text of this 
book constitutes a collection of 78 
papers read at a symposium on co- 
ordination compounds held in Rome in 


September 1957. The conference was 
sponsored by The Italian Chemical 
Society, I.U.P.A.C. and the National 


Research Council of Italy. 


Each paper is published in the lan- 
guage in which it was read, viz. English. 
French, German or Italian. In the index 
the titles are translated into the other 
three languages, but unfortunately this 
procedure was not adopted for the .ec- 
ture summaries. This is not as serious 
as might be from our point of view, 
however, since many of the Italian 
authors reported in English. A summary 
of the discussion appears at the end of 


each paper and there is an author index 
which covers papers and discussion. 
The papers themselves are classified 
in five sections: I, the chemical bond, 
U/V., I/R., and Raman spectroscopy; IT. 
stereochemistry, reactivity, stability con- 
stants; II[, magnetic and _ structural 
properties; IV, valency stabilisation and 
unusual compounds; V, catalytically 
active complexes. The introductory lec- 
tures in the five sections were given 
respectively by L. E. Sutton (U.K.), J. C. 
Bailer (U.S.A.), R. S Nyholm (U.K.), J. 
Chatt (U.K.) and G. Natta (Italy). It 
would be invidious to make comparisons 
between various papers nor would it be 
appropriate to single out any for special 
mention. Suffice it merely to say that the 
papers presented give a truly represen- 
tative cross-section of present-day re- 
search and interpretation in inorganic 
chemistry. In this respect, this volume is 
perhaps superior to many inorganic 
textbooks. It is a source of information 
which should be available to all interested 
in co-ordination compounds, 
T. S. West. 
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INDIAN CHEMICAL INDUSTRY 
EXPANSION PLANS 


ARTICULARS of companies which, 

according to information tabled in the 
Indian Parliament, had been granted 
licences under the Indian Industries (De- 
velopment and Regulation) Act, 1951, for 
the establishment of new industrial under- 
takings, the expansion of an existing in- 
dustrial undertaking and/or the manu- 
facture of a new article were detailed in 
a special register circular (GEN. 3782/F, 
7 May 1959). 

The Indian Ministry of Commerce and 
Industry gave particulars of licences 
which had been granted during the period 
January to March 1959. The following 
are supplementary to those given in the 
previous special register circulars. 

In the inorganic heavy chemicals in- 
dustry Kanpur Chemical Works Private 
itd., Anwar Ganj, Post Box No. 27, Kan- 
pur will at Kanpan, Kamptee P.O., Bom- 
bay, substantially expand sulphuric acid 
to 75 tons/month and ferric alumina to 
150 tons / month. 

Shambhu Nath and Sons Ltd., G. T. 
Road, P.B. No. 12, Amritsar, will expand 
production of nickel salts such as car- 
bonate, sulphate, double salt (nickel 
ammonium sulphate) nitrate, chloride, 
etc. Monthly installed capacity will be 
§,000 fb.; zinc chloride (90/99°% ) 10 tons/ 
month; sodium aluminate 50 tons/month; 
sodium phosphate 10 tons/month. 

Rottas Industries Ltd., Dalmianagar, 
Bihar, are increasing capacity to 60 tons 
of hydrochloric acid per month. 

Expansion of chlorosulphonic acid 
manufacturing facilities to 90 tons /month 
is to be carried out by Dharamsi Moraji 
Co. Ltd.. Fort Bombay, at Amberuath 
District, Thana, Bombay State. 


Plastics and Resins 


in the plastics and synthetic resin field, 
Machinery Paint and Chemicals (India) 
Ltd.. Bombay. plan to substantially ex- 
pand their alkyd resin manufacture to 60 
tons a year at Mogra, Andheri, Bombay. 

Production of insecticides, fungicides 
and herbicides ts to te substantially ex- 
panded by several undertakings—Alembic 
Chemical Works Co. Ltd. at Baroda, and 
Baharat Pulverising Mills Private Ltd. at 
Byculla, Bombay, and at Sayani Road, 
Bombay. Alembic are increasing their 
solid formulations annually as follows: 
B.H.C. 10 tons, chlordane 7 tons, lindane 
2 tons, endrin 5 tons, parathion 5 tons, 
copper fungicides 10 tons, and warfarin 
§ tons. In their liquid formulations annual 
capacity will be increased to: B.H.C. 10 
tons, chlordane 5 tons, lindane 3 tons, 
endrin 5 tons and parathion 7 tons. 

At Byculla Bharat plan additional 
monthly production of 300 tons of formu- 
lations of B.H.C., D.D.T., lindane, aldrin, 
dieldrin, endrin, chlordane, malathion, 
parathion, copper oxychloride, 2-4 D, 


mercury salts and zinc phosphide and at 
Sayani Road, Bombay, 312 tons monthly 
of similar formulations. 


In the textile auxiliaries industry, 
Sardesai Brothers (P) Ltd. are to expand 
production of sodium carboxymethy! 
cellulose to 100 tons/month and _ their 
resin finishes and stabilising catalysts a 
year to 900 tons at their Post Sardesai 
Factory, Bilimora; and Hindustan Lever 
Ltd., at Haji Bundar Sewri, Bombay, will 
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increase synthetic detergent powder pro- 
duction to 300 tons a month. 

Substantial expansions in miscellaneous 
chemicals have also been licensed. Cal- 
cutta Industrial Chemicals and Minerals 
Co. Private Ltd., will produce calcium 
stearate 3 tons/month, magnesium 
stearate, 2 tons/month, and lead stearate. 
2 tons/month, in Calcutta 15. Acetylene 
production is to be expanded to 360,000 
cu. ft./month by Modi Vanaspate Manu- 
facturing Co., Modinagar District, 
Meerut, Utah Pradest. This company will 
also imerease oxygen production to 
1,779,120 cu. ft./month and fatty acids 
(stearic, oleic acid, etc.) to 75 tons/month. 





Gas Chromatography for Beer 


OR measuring volatile components of 

beer during brewing, fermentation 
and storage, a gas chromatography tech- 
nique has been developed by Paul Lewis 
Laboratories, Milwaukee, Wisconsin, 
U.S. It is claimed that the method is 
good enough for breweries to use as a 
quality control tool. It is also believed 
that it may be the first development in 
offering an objective approach to flavour 
control. 

Used in a brewery, the gas chromato- 
graph = detects =obeer’s continuously 
changing volatiles content, enables cor- 
rective measures to be taken during any 
Stage in the beer-making cycle and can 
also measure the stability of volatiles 
during beer storage or after bottling. 

In the technique developed by Paul- 
Lewis, sampling and analyses are carried 
out during practically every beer pro- 
cessing step and in storage cellars. For 
fermented or finished beer, drilling and 
decarbonation are effected and then 
distillation is used to concentrate vola- 
tiles to a measurable level. The sample 
is then chromatographed. 

Chromatographic spectra of most 
samples show two peaks, both of which 
represent volatile browning reaction 
components. The small peak is acetone, 
and the larger peak, still unidentified, 
probably a mixture of several classes of 
compounds. Investigations are now 
being carried out to identify these com- 
pounds and other volatiles. 

Height of the browning peak is found 
to vary from batch to batch and even 
during the differ@ft stages of work pro- 
cessing. When wort is toiled near the 
end of the operation, the peak is found 
to rise rapidly, due, it is believed, from 


liberation of aldehydes and _ other 
volatiles during melanoidin and 
caramelisation. 


During fermentation isoamy! alcohol 
has been identified during the first day 
as against detection at the fifth day with 
other techniques. On the second day. 
ethyl acetate and D-amyl alcohol are 
detected with an increase in iso-amyl 
alcohol. On the third day amyl acetate 
appears and by the fifth day all com- 
ponents are at their maximum. Ethyl! 
alcohol obscures the browning reaction 
peak throughout fermentation and the 
acetone peak is hidden by an unidenti- 
fied transient peak in the early stages 
of fermentation, Paul-Lewis report. 


Of 29 beers examined, no two are 
exactly alike. Ethyl acetate has ranged 
from 14.5 to 27.4 p.p.m.; while total 
amyl alcohol has ranged from 57 to 94 
p.p.m. However, for a given set of 
brewery fermentation conditions, each 
volatile appears at a definite time and 
increases to a Maximum at a character- 
istic rate. Increases continue into storage 
with the higher alcohols reaching their 
limit after about two weeks. Bottled 
beer, after several months still shows 
lower levels of esters and amy! alcohols. 
Acetone remains the same. 
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MONDAY 5 OCTOBER 

S.C.1.—London: Royal Inst., Albemarle St., W.!, 
6.30 p.m. ‘The polymerisation of olefines using 
organo-metallic catalysts’, by Sir Robert Robinson. 

Piastics Inst.—Leicester: Grand Hotel, 6.45 p.m. 
‘Plastics in the cosmetics and pharmaceutical 
industries’, by Mr. K. Eley 


TUESDAY 6 OCTOBER 

Bradford Chem. Soc.—Bradford: inst. of Tech- 
nology, 7 p.m. ‘Protein chemistry’, by Dr. R. S. 
Asquith. 

inst. Chem. oe t TEP Geological Soc., 
Burlington House, S.W.1, 5.30 p.m. ‘Controlled 
crystallisation of sodium chloride’, by Dr. J. Bain 
and Dr. F. Rumford. 

inst. Metal Finishing—Birmingham: Imperial 
Hotel, Temple St., 2 p.m. Symposium at Inter- 
national Conference on Electrodeposition and 
Metal Finishing. 

Plastics Inst.—London: Wellcome Building, !83 
Euston Rd.. N. .W1!, 6.30 p.m. ‘Design in plastics , 
by Mr. M. O. Rowlands; ‘Terylene’, by 
Haden 


WEDNESDAY 7 OCTOBER 

Inst. of Welding—Manchester: Coll. Science and 
Tech., 7.15 p.m. ‘The importance of welding 
research for industry’, by Dr. R. Weck. 

Ss. ~ n —London: Chemical Soc., Burlington House, 

7 p.m. ‘Atmospheric pollution analysis’, by 

_ i C. Cage, Mr. R. J. Powell, Mr. P. J. Phennah, 
Mr. R. C. Chirnside and Mr. B. T. Commins. 

S.C.1., with Plastics Inst.—Newport, Mon.: King s 
Head, 7 p.m. ‘Hydrocarbon polymers’, by Prof. 
C. E. H. Bawn. Preceded by visit to British Nylon 
Spinners, Pontypool 


THURSDAY 8 OCTOBER 

$.C.1.—Liverpool: Donnan Labs., University, 8.30 
p.m. “Chemical derivatives of fats for industrial 
utilisation’, by Dr. Waldo C. Ault. 


FRIDAY 9? OCTOBER 

O.C.C.A.—Manchester: Textile inst., 10 Blackfriars 
t., 6.30 p.m. ‘Pigment vehicle relationships’, by 
Dr. F. M. Smith 

Plastics Inst.—London: President's reception and 
conversazione, House of Commons. Tour of 
Houses of Parliament from 6.30 p.m 

S.A.C.—London: The Feathers, Tudor St., E.C.4, 


6.30 p.m. ‘Routine toxicity tests in the control of 
pharmaceuticals’, discussion opened by Mr 
Andrews. 
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A length of cloth, a duplicating stencil, a lubricating oil and 
a lipstick don’t, at first sight, seem to have ahy connection. 
And yet they all owe something to Price’s Fatty Alcohols. 
Price’s have developed a diverse and varied range of 
C16/C18 Fatty Alcohols to meet many specific needs. If 
you think you have a use for Fatty Alcohols please let us 





advise you. 
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@ Lieutenant-General Sir Ian Jacob has 
accepted an invitation to join the board 
of Fisons from 4 January. Sir lan has 
been director-general of the B.B.C. since 
December 1952, and will be retiring at 
the end of the year. 


@ Mr. W. J. Jenkins, who was chairman 
of the Nobel Division of LC.1. until his 
retirement in 1955, is one of the 12 
members of a mission which the World 
Bank is sending to Venezuela, at the 
request of the government, to make a 
general survey of the economy and to 
assist in the formulation of a programme 
of economic development. 


@ Dr. H. J. Marrinan who has been at 
British Rayon Research Association for 
seven vears, left on 24 September to go 
to the U.S. for one year. He was en- 
gaged at British Rayon Research on 
fundamental research on celluloses and 
has gone to Syracuse University, New 
York State, where he will be engaged 
on similar work. 


@ Mr. R. J. A. Haskew, elder son of 
the founder of the General Chemical 
and Pharmaceutical Co. Ltd., has been 
appointed chairman and managing 
director of the company. Mr. Haskew, 
who read international banking and 
finance for an honours degree before 
becoming a Chartered Secretary, was 
elected to the board of the company in 
1951. 


@ Mr. Charlies Soukup, managing 
director of Richard Klinger Ltd., manu- 
facturers of Klingerit high-pressure 
jointing, sleeve-packed cocks and 
Klingerflow valves, has retired owing to 
ill health, Mr. Soukup has _ been 
associated with the company for nearly 
SO years, and on reaching his 65th 
birthday in October 1956 was presented 
with a portrait in oils by the manage- 
ment and staff, painted by A. Egerton- 
Cooper, R.B.A. His retirement coincides 
with the birth of a new venture in 
Australia where he has planned a unit, 
now nearing completion, for the manu- 
facture of Klingerit high-pressure 
jointing. 


@ Mr. A. H. Thomas, British Belting 
and Asbestos Ltd., Cleckheaton, Yorks, 
has been elected president of the Pur- 
chasing Officers’ Association. He joined 
his present company in London in 1922, 
transferring to Cleckheaton in 1939. He 
is a member of the Manchester Exchange. 


@ Mr. E. F. Choppen has been ap- 
pointed a director of Esso Petroleum Co. 
He joined the company as a chemist in 
1930 and became manager of the co- 
ordination and economics department in 
1957, a position he has now relinquished. 


@ Dr. David Traill, research director, 
Nobel Division, Imperial Chemical In- 
dustries, who retires this month, was pre- 
sented with gifts from his colleagues in 
the division’s research department and 
Ardeer factory, Stevenston, on 25 
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September. Dr. Traill has been re- 
search director since 1951. He joined 
the department at Ardeer in 1926, after 
graduating from St. Andrew’s Univer- 
sity with a first-class honours degree in 
science and two years of post-graduate 
study at Durham University. 


@ Mr. P. G. E. Warburton is to resign 
aS managing director of William R. 
Warner and Co., Lambert Chemical Co. 
and Richard Hudnut, subsidiaries of 
Warner-Lambert Inc. of New Jersey, 
U.S., on 12 October, but will continue 
as chairman. He will be succeeded as 
managing directory by Mr. W. J. Lioyd. 
Mr. K. J. Golds is retiring from the 
boards of the three subsidiaries, from 
that date, and will be succeeded as 
director of administration and secretary 
by Mr. R. F. Caldersmith. 


@ Dr. Rudolf Schmidt, a director of the 
West German chemical concern Schering 
AG. and vice-president of the German 
Society of Chemical Industry, will from 
1 January succeed Professor Haberland 
as president of the German Association 
of Chemical Manufacturers. 


@ Mr. C. B. Branch and Mr. Donald K. 
Ballman have been elected vice-presidents 
of the Dow Chemical Co., of Michigan. 


@ Mr. P. Allan Charlesworth, a direc- 
tor of Electropol Processing Ltd., and 
managing director, of the patent holding 
company for the process, Electropo! 
Ltd., Poynton, Cheshire, is now on a 
tour of the U.S. Mr. Charlesworth its 
the inventor of the Electropol process 
for polishing stainless steel by electro- 
lytic action. He will be visiting the 
Republic Steel Corp. of Cleveland, the 
Battelle Development Corp. of Colum- 
bus. the Eastman Kodak Co. of 
Rochester, N.Y., and other companies. 


@ Mr. Michael Boby, managing director 
of William Boby and Company Ltd., 
water treatment engineers, Rickmans- 
worth, Herts, is making a rapid world 
sales research trip, some 28,000 miles by 
air in a few days with stopovers for 
business talks. He is going primarily to 
visit West Coast American research- 
backers to establish patent rights and 


3 October 1959 


research facilities for electrodialysis and 
to take British technical knowledge on 
this and allied water treatment problems 
to Australasia. 





‘Instruments of Destiny ’ 
Conference Theme 


* INSTRUMENTS of Destiny’ is the theme 
of the 3th convention of the Scientific 
Instrument Manufacturers’ Association of 
Great Britain, to be held at Brighton 
from 22 to 24 October. 

During the first five months of 1959. 
there was a 7% increase in manufacturers’ 
deliveries for export of certain scientific 
and industrial instruments; compared with 
the same period in the previous year, the 
Board of Trade reports. An index of the 
output of the industry shows that in the 
first five months, production was 5% 
greater than in the corresponding 1958 
period. The index published for the first 
time, shows that between 1956 and 1958 
production by the industry rose by 9%. 

This increase coincides with the in- 
creased promotion efforts of many firms 
and associations through the British In- 
struments Directory. 

Growing impact is reflected in the 
activity of the British Instrument Inquiry 
Service (imperial 6000) supported jointly 
by SIMA, BSIRA and DSIR, which is 
now handling enquiries at a rate of more 
than 3,000 a year. 

British scientific and industrial instru- 
ment exports to the U.S. were recently 
reported to be £6 m. for the year 1958 
and £4 m. for the first seven months of 
1959. 





S.C.1. Surface Activity 
Group Officials 


THe Surface Activity Group of the 
Society of Chemical Industry at the first 
annual general meeting made the follow- 
ing appointments: Chairman, Sir Eric 
Rideal, M.B.E., F.R.LC., F.R.S.; hon. 
treasurer: R. C. Tarring, B.Sc., A.R.C.S.. 
D.L.C. (Shell Chemical Co. Ltd.); hon. 
recorder: F. Riley (Marchon Products 
Ltd.); hon. sec.: M. K. Schwitzer. 
M.I.Chem.E., Armour Hess Chemicals 
Ltd., 4 Chiswell Street, London E.C.1 
(tel: METropolitan 0031). 

Committee: K. Burrow, J. B. M. 
Coppock, R. L. Demuth, M. G. 
Fleming, A. F. Kertess, J. L. Moilliet, 
A. C. Monkhouse, K. G. A. Pankhurst, 
Conmar Robinson, L. N. Savidge, 
R. C. M. Smith, H. K. Whalley. 

Membership of the Surface Activity 
Group is open to all members of the 
Society of Chemical Industry. 





British Oxygen Gases Strike 

About 1,100 men employed by British 
Oxygen Gases Ltd. have come out 
on unofficial strike at 11 of the com- 
pany’s gas-producing works, mainly in 
the London and Birmingham areas. The 
company has 52 gas-producing works. 
The strike is over a claim for an increase 
in wages 

B.O.G. state that the matter is in the 
hands of the unions. 
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If you are specifying an oil as 
an ingredient in your product, 
or as a processing aid or a 
carrier for less manageable 
materials... 









Shell will use all its resources 
of men, money and many 
refineries to give you exactly 
what you are looking for. 







You can be sure that Shell 
will have an oil of the right 
characteristics and with the 
right properties. 

A Process Oil to fit your plan. 








process 
oils 










Telephone your local Shell- 
Mex and B.P. Ltd. Branch 
Office for further information. 
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Commercial News 





1.C.1. 


Imperial Chemicals Industries Ltd. 
have raised their interim dividend from 
6.4 pence a £1 unit (24%) to 9d (33%). 

Group sales to external customers for 
the first half of 1959 are up compared 
with the corresponding period of 1958 
from £232 million to £250 million. 
This increase, the board state, reflects 
the net effect of an appreciable increase 
in the volume of sales and a reduction 
in selling prices over a wide range of 
products. The increase in volume of 
group sales was due mainly to the 
higher level of industrial activity in the 
U.K. and a substantial increase in ex- 
ports. 

Group income before tax has risen 
from £24.4 million to £34.8 million and 
after tax is £20.2 million against £13.6 
million. Tax provision was up from 
£10.8 million to £14.6 million. 

After deducting income applicable to 
minority imterests group net income 
applicable to LC.L. is almost £19 million, 
compared with £12.4 million. 

Ihe amount charged for depreciation 
In arriving at group income before 
taxation was up from £14.3 million to 
£15.6 million. 

Ihe board state that the increase in 
profits ts attributable to lower unit costs 
of production arising from fuller use of 
manufacturing capacity and continuing 
improvements in_ technical efficiency. 
Sales volume and net profits were more 
satisfactory in relation to capital in- 
vested than the disappointing results for 
1958. 


Berry Wiggins 

Berry Wiggins and Co. announce a 
rights issue of 397,500 5s ordinary shares 
at 12s 6d each in the proportion of 19 
for every 100 held on 11 September. 

Profit for 1959 is expected to exceed 
last year’s and the board expects at least 
to maintain the dividend on the increased 
capital. Last year 15% was paid. 


Visco Engineering 

Whole of the share capital of Visco 
Engineering Co., Croydon has been ac- 
quired by Serck Ltd. The purchase con- 
sideration is the issue to Visco share- 
holders of 55,570 new Serck 5s ordinary 
shares, together with a cash payment of 
£222,804 financed out of the company’s 
current resources. 

Visco manufacture air filter, ventilating 
and air conditioning plant, water and oil 
coolers, etc., and their products are com- 
plementary to some of those already 
manufactured in the Serck group. 


Dow Chemical 


The Dow Chemical Co.’s major manu- 
facturing divisions are operating at an 
average level of more than 70% of 
capacity, and the company may enjoy 
another sales increase of 10 or 15% in 
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@ |.C.1. Net Income up Nearly 50%, 
© Power-Gas Subsidiaries to Control Trading 


®@ Three Chemical Firms Increase Capital 
® Dow Chemical Sales Reach Record 


the present fiscal year, stockholders were 
told at the annual meeting in Midland, 
Mich., U.S... on 16 September. Foreign 
operations account for about 10% of 
Dow's total sales and are “expanding 
vigorously”. 

Foreign plants operated at a higher 
percentage of capacity during the year 
than similar domestic plants. West 
Europe is the major outlet for exports, 
followed by the Far East and Central 
and South America. 

Dow sales reached a new record of 
$705 million in the year ended 31 May 
($636 million). Earnings totalling $63 
million were 37°, higher than the $46 
million earned in 1958. 

Throughout most of its product areas, 
the company has been getting closer to 
the consumer. For example, Dow are 
test marketing the'r own brand of glycol 
antifreeze; they also have an _ experi- 
mental programme in the sale of small- 
package agricultural chemicals for home 
and garden use. 

Dow recently introduced Zerlon, a co- 
polymer of styrene and methyl metha- 
crylate. Good clarity and weatherability 
make Zerlon suitable for outdoor use in 
applications such as signs and automo- 
bile tail light lenses. 


Power-Gas 


As from 1 October, Power-Gas Cor 
poration have transferred their trading 
activities to two wholly-owned = sub- 
sidiaries. Ashmore Benson Pease and 
Co. will control the Stockton works 


specialising in the design, manufacture 
and supply of plant and equipment for 
the iron and_= steel industry. P.G. 
Engineering will undertake the design, 
supply and erection of plant and equip- 
ment for the chemical], petroleum, petro- 
chemical, gas, nuclear energy and other 
industries. 

Mr. W. R. Brown is chairman of both 
subsidiaries. 


Albright and Wilson 


Albright and Wilson Ltd. are increas- 
ing their capital from £9 million to £12 
million. They are making a one-for-four 
issue to ordinary shareholders. 


Reichhold Chemicals 


Reichhold Chemicals Ltd. have de- 
clared an interim dividend of 74% for 
the year 1959. This is an _ effective 
increase from 5°, allowing for a one- 
for-three free share issue made before 
last year’s final of 124' 


INCREASE OF CAPITAL 


May AND BAKER Lt1D. Increased by 
fi million over registered capital of 
£5.037.500. 

SMITH, KLINE AND FRENCH LABORA- 
rORIES Lip. Increased by £500,000 
beyond registered capital of £500,000. 

GREENWOOD LABORATORIES LTpD. In- 
creased by £90,000 over registered capital 
of £10,000. 





Market Reports 





STEADY DEMAND FOR 


LONDON sin the market for industrial 
chemicals there has been a steady demand 
for the routine soda products and potash 
chemicals, while in other directions sul- 
phate of copper and hydrogen peroxide 
have been fairly active on home and ex- 
port account. Contract delivery specifica- 
tions have covered good volumes and 
rather more interest has been shown in 
new forward business. 

A reduction in zine oxide prices has 
been notified, the red seal now being 
quoted at £99 per ton as from 28 
September. 

Most of the coal-tar products are mov- 
ing steadily with available supplies find- 
ing a ready outlet. 


MANCHESTER 1 Current reports on 
the Manchester market for heavy chemi- 
cal products point to a steady movement 
of supplies of the soda and potash com- 
pounds and of a wide range of miscel- 
laneous chemicals to home consumers. 


SODA AND POTASH 


Replacement buying ts said to be on a 
reasonably good scale. Shipping business 
in most lines is also maintained at a 
satisfactory level. There has been little 
change of any consequence in the general 
price position compared with last report. 

In the market for fertiliser materials 
there has been a fair call for the com- 
pounds, with a continued study demand 
for the higher grades of basic slag. 


SCOTLAND The past week opened 
on a Slightly quieter note, but business 
improved and overall the trading position 
was reasonably active. Quantities de- 
manded showed little alteration and 
covered as usual quite a varied range. 
Contract requirements were also well 
maintained. Prices showed little variation 
and mostly remained firm. Conditions in 
the export market are still showing 
interest both in regard to enquiries and 


« orders received. 
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is our business 


pccalt we ferr- 


ASRS SCMAGOM We undertake complete installations 


for the recovery of volatile solvents otherwise lost to 
atmosphere from industrial processes. Virtually complete 
recovery is effected by activated carbon adsorption or by 
liquid washing with subsequent distillation where necessary. 


EUS ESSSIaE Of primary importance to most 


industries today both from health considerations and 

industrial efficiency. The CECAFILTER incorporates a special 
continuous cleaning action using a labyrinth of fibres which 

are kept clean by reverse jet air ensuring the arresting of 
superfine particles and the highly efficient collection of powdered 
products. 


SESAME MELO Complete installation for 


the electrostatic precipitation of dusts, smokes and mists from 
air and industrial gases. 


CARBON DI-OXIDE RECOVERY 





Complete installation for 
the drying and purification of gases yielding CO2. Plant 
includes liquefaction, bottling and dry ice manufacture. 


AIR & GAS DRYING BN necessity for many industrial plants 


today. We can effect a 100% de-humidification of gases and 
air using any solid desiccant medium together with refrigeration 
where necessary. 


ADSORPTION SYSTEMS Complete adsorption plant for 
purification and treatment of air and gas streams and removal 
of poisonous, noxious or organic vapours. 


P.V. 120 VALVE Light construction, low cost, minimum 
maintenance. When closed is 100% gas tight, replaces with 
economy conventional heavy type valves for low pressure 
work—differential pressures up to 5-lb. per sq. inch will handle 
gases up to 300°F. Made in these diameters 12", 16°, 20°, 24”, 
30” and 42”. Enquiries for larger sizes invited. 





THE BRITISH CECA COMPANY LTD. 


175, PICCADILLY, LONDON, W.1. 


Telephone : HYDE PARK 5131 
Telegrams : ACTICARBON, PICCY, LONDON 
Cables : ACTICARBON LONDON 
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polythene 
bags ° liners 
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New 
round-based drum liners 


MARK ANTHONY 
& SONS LTD 


Make to customer specification 
Plain or printed 








IMPERMEABLE ACIDPROOF 
STRAIGHT-SEALED OR 
BLOCK-BOTTOMED DRUM, 
TIN, KEG, CASE & SACK, 
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TRADE 


Catalyst Exempt From Duty 
Dabec, the catalyst for one-shot 
urethane foams imported by Jacobson 
Van Den Berg and Co. (U.K.) Ltd., has 
been exempted from import duty until 
30 September 1960. The duty was 334%. 


Course on Chemical Process 
Plant 


A course on ‘ Design and Selection of 
Chemical Process Plant’ will be held at 
Bradford Institute of Technology on 
Thursday evenings, from 29 October to 
10 December. The fee is £2. Further 
details may be obtained from the Regis- 
trar, Bradford Institute of Technology. 
Bradford, Yorks. 


Instrument Manufacturers’ 
25th Arniversary 
Foxboro-Yoxall Ltd., manufacturers 
of industrial control instruments, cele- 
brated their 25th anniversary with an 
open day and a sports day at Redhill, 
Surrey. 


Glycerine Price Down 
From 28 September all despatches of 
refined glycerine by Glycerine Ltd., in 
tank wagons in lots of 10 tons or more 
have been reduced in price by £1 10s a 
ton. 


Export Products List 

A newly published chemical “Export 
Products List” of Hooker Chemical 
Corp., Niagara Falls, N.Y., is available 
free. This bulletin, No. 11, contains 
brief descriptions, physical data, uses 
and packaging information on about 31 
chemicals. 

The export sales offices of the com- 
pany are at 60 East 42nd Street, New 
York City. Products for export range 
from benzoic acid to zinc phosphide. 


High Impact P.V.C. Cements 

A complete range of cements designed 
for bonding high impact p.v.c. piping is 
being made by Progressive’ Finishes 
Ltd., Stockley Street, Northampton. 

The cements are al] based on Geon 
p.v.c. and the range consists of seven 
grades, each formulated according to 
particular requirements. The cements 
are supplied in_ four-ounce, quart, 
gallon and five-gallon containers. 


Voss Showing on Continent 
A range of Voss laboratory and in- 
dustrial stirrers will be on show at the 
forthcoming Scientific Instrument Exhi- 
bition “Het Instrument” in Utrecht, 
Holland, at the beginning of October 
and at a similar exhibition in Brussels 

“Laborama™” from 23-29 October. 


Adhesives for Wood 

Forest Products Research of the 
Department of Scientific and Industrial 
Research have issued Bulletin No. 38, 
2nd edition of ‘The Efficiency of 
Adhesives for Wood’. The report is 
obtainable from H.M.S.O., price 3s net, 
and summarises the progress reports 
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NOTES 


issued up to January 1959. Accounts are 
given of five series of tests on adhesives 
for plywood manufacture and of eight 
with glues for assembly work. Data from 
experiments of five years’ or longer 
duration are included indicating which 
types of glue will behave efficiently in 
various defined environments. 


Glass Containers 

A wide range of bottles for the 
pharmaceutical industry as well as re- 
agent and other bottles are described in 
a catalogue of glass containers issued by 
Glastics Ltd., Barnet Trading Estate, 
Park Road, High Barnet, Herts 

Another publication describes their 
ceramic labelling, a process in which the 
‘label’ is screen-printed on to the 
glass and then fired on. 


E.C.G.D. Cover for Yugoslav 
Business 

The Export Credits Guarantee Depart- 
ment is now prepared in appropriate 
cases to insure capital goods business 
with Yugoslavia on terms of credit ex- 
tending to five years from date of ship- 
ment. Hitherto for this market the limit 

has been three years from shipment. 


Strip and Sheet Copper 

1LC.I. Metals Division have issued 
their first comprehensive publication 
covering their main copper and brass 
sheet and strip production. The booklet 
CLC... Sheet and Strip—Copper and 
Copper Alloys’) describes the operation 
of the Kynoch Works, Witton, Birming- 
ham, and the qualities of the metals. 


New Electronics Firm 

Mr. D. C. Adams, until recently sales 
manager Hivolt Ltd., and Mr. R. C. 
Lever, chief engineer of that firm, have 
formed their own company—Hursant 
Electronics Limited, 13-14 The Mall, 
Ealing, W.5. It specialises in the appli- 
cation of electronics in industry and 
education. Combined facilities for both 
mechanical and electronic design and 
manufacture enable it to undertake com- 
plete projects. 


New Ball Assembly 
The latest sales leaflet to be issued by 
J. Collis and Sons Ltd., Regent Square, 
London W.C.1, describes a new heavy- 
duty model 2-in. ball assembly, with a 
capacity of 750 Ib. There is also a 
l-ton model with a 3-in. ball. 


Dixylon Belting 

A new catalogue for Dixylon plastic 
transmission belting, which is claimed to 
be stretchless, silent and smooth run- 
ning, has been published by R. and J. 
Dick Ltd., Greenhead Works, Glasgow 
S.E. The catalogue gives information 
on belt thicknesses, coefficients of fric- 
tion, horsepower rating per width of 
belt, etc. Performance is not affected 
by humidity, dryness or dust provided 
these factors are taken into account 
when calculating the initia] belt tension. 
Antistatic belting is available for use in 
the presence of inflammable vapours and 
explosive dusts. 
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NEW PATENTS 


By permission of the Controller, HM 
Stationery Office, the following extracts 
are reproduced from the ‘Official Journal 
(Patents), which is available from the 
Patent Office (Sales Branch), 25 Southamp- 
ton Buildings, Chancery Lane, London 
W.C.2, price 3s 6d including postage; 
annual subscription £8 2s. 


Specifications filed in connection with the 
acceptances in the following list will be open 
to public inspection on the dates shown. Opposi- 
tion to the grant of a patent on any of the 
applications listed may be lodged by filing patents 
form 12 at any time within the prescribed period 


ACCEPTANCES 
Open to public inspection 11 November 


Separation of mixtures of Iquids. Cassella Farb- 

werke Mainkur AG $23 297 
Dyeing process. Whiffen & Sons Ltd $23 446 
biuid fertilisers. Scottish Agricultural Industries 


Ltd 823 449 
Oiefin polymerisation. Union Carbide Corp. 
823 306 


Polymer‘sation of ethylenically unsaturated com- 
pounds. Du Pont de Nemours & Co., E. IL. 

823 307 

Process tor making fibres and filaments of poly 
(4-methyl-l-pentene). Union Carbide Corp. 


823 309 

Process for the reduction of esters with sodium 
and potassium boron hydride. Farbenfabriken 
Bayer AG 823 318 


Reforming of petroleum naphthas. Esso Research: 
& Engineering Co 823 320 
Preparation of graft copolymers. Union Carbide 


Corp 823 462 
2-Chiorophenoth azine derivatives. Upjohn Co 
23 470 


Arrangement for drawing off the charging gases 
from a coking chamter oven. Koppers GmbH., 
H 823 589 

Production of polyethylene polymers. California 
Research Corp $23 344 

Polymers, process for producing the polymers 
and shaped structures containing these polymers 
Du Pont de Nemours & Co., E. I 823 345 

Stabilisation of cracked naphtha. Esso Research 
& Engineering Co 823 349 

Production of thiodiglycol polycondensation pro- 
ducts. Farbenfabriken Bayer AG 823 352 

Catalysts. British Oxygen Co. Ltd $23 354 

lodo-carboxymethyl dextran and methods vf 
making it. Commonwealth Engineering Co. of 


Ohio 823 360 
Preparation of mixtures of amino acids. Wretlind. 
823 322 

Silica-alumina hydrocarbon reforming. catalysi 
Atlantic Refining Co 823 324 


Method and means for separating heavy particles 
from sands. Miller, T. W. 823 480 
Continuous process for producing alkyl aromatic 
hydroperoxides. Calfornia Research Corp. 
823 325 
Producing sodium borohydride or mono- or di- 
organo-borines. Kali-Chemie AG $23 327 
Production of sulphur-containing ethylene imine 
derivatives Bad sche Anilin- & Soda-Fabrik 
AG 823 482 
Fungicide. Ailied Chemical Corp $23 329 
Rridgehead nitrogen compounds and a process 
for manufacture thereof. Grace & Co., W. R. 
823 332 
Preparing hydrides and organically substituted 
hydrides of silicon, germanium, tin and phos- 
phorus. Kali-Chemie AG 823 483 
Water-base rust preventative and lubricant. Esso 


Research & Engineering Co 823 484 
Fluorination of organic cOmpounds with sulphur 
tetrafluoride. Du Pont de Nemours & Co., f 
| 823 336 
Preparation of alkylam_ne sulphate solutions. Soc 
D’Etudes Chimiques pour L’Industrie et L’Agri- 


culture. 823 337 
Diquaternary salts of aminoalky! piperidine. 
Thomae, GmbH., K. 823 338 
Distillation of ethanol. Chematur AB 823 339 


Recovery of copper. Du Pont de Nemours & Co, 


mF 823 487 
Production of terephthalic acd. Soc. Rhodiaceta 
823 488 

Immunologic preparations. National Drug Co 
823 489 

Iron ore reduction process. Inland Steel Co 
823 493 


Removal of water from steam-stripped liguid 
hydrocarbon oil distillates. Bataafsche Petroleum 
Maatschappij NV., DEI 823 495 

Preparing high purty silicon. Metal Hydrides Inc 

823 496 

Fhosphate esters suitable for use as pest control 
agents. Boehringer, A.. Boehringer, E., Lie- 
brecht, I., Liebrecht, J., and Mayer-List, W 
{trading as Boehringer Sohn C. H.| 823 505 

Purification of tetrachlorophthalic acid and its 
anhydride. Chemische Werke Witten GmbH., 
formerly Imhausen Werke GmbH 823 507 

Polymerisation of vinyl chloride. Solvic SA 


$23 S11 
Dehydrogenation of alcohols. Engelhard Industries 
Inc $23 514 


Production of terephthalic acid esters. Chemische 
Werke Witten GmbH $23 515 
Purification of kanamycin. Brstol Laboratories 


International SA 823 S516 
<.Phenyl-5S-tertiary-butyl-hydantoin Reidel-De 
Haén AG 823 517 


Preparation of fluorinated olefins. Dow Corning 
Corp 823 519 
(vanomethylene indoline derivatives Farben- 
fabriken Bayer AG 823 520 
Ester salts and the:r production. Imperial Chemical 

Industries Lid. [Divided out of 823 594.]} 
823 595 


Open to public inspection 18 November 


Separation of substances present in  neutron- 
irradiated uraniura. Boyd, G. E 823 761 
Process for refining naphthas. Coal Tar Research 
Assoc $23 326 
Formation of coatings on titanium and alloys 
thereof. Pyrene Co. Ltd. [Cognate applications 
3603 and 3604] 823 928 
Preparation of bis-2:24p-hydroxyphenyl) propane. 
Soc. Des Usines Chimiques Rhone-Poulenc. 


823 640 

Polymerisation of olefins. Imperial Chemical 
Industries Ltd $23 932 
Production of organo-aluminium compounds. 
Bergwerksgesellschaft Hibernia AG. [Addition 
to 822 482.] 823 696 
Steroid compounds. Merck & Co. Inc 823 940 


Metallisable monoazo dyestuffs of the benzene- 
azo naphthalene series complex heavy metal 
compounds thereof, and their use. Geigy AG.., 
JL R $23 945 

Low-pressure oxo synthesis. Esso Research & 
Engineering Co. 823 947 

Resinous phenol-formaldehyde reaction products 
General Electric Co. Ltd 823 948 

Manufacture of formamide and N-substituted 
formamides. Leuna-Werke W. Ulbricht. Veb 

823 778 

Production of sheets and films of normally solid 

polyethylene plastics. British Cellophane Ltd 
823 953 

lsoreserpic acid and esters thereof and processes 
for their manufacture. Ciba Ltd 823 707 

Steroid compounds and method for manufacture 
of same. Nepera Chemical Co. Inc 823 955 
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Manufacture of low molecular weight unsaturated 
hydrocarbons. Farbwerke Hoechst AG. 823 956 
Manufacture of a triazine derivative Imperiai 
Chemical Industries Ltd 823 709 
Organomagnesium chloride complexes. Metal & 


Thermit Corp 823 958 
Pigmented filaments. Celanese Corporation of 
America 823 966 
Adsorbents and separation of mixtures Union 
Carbide Corp 823 969 


Ferromagnetic ferrite materials. Philips Electrica 
Industries Ltd 823 971 


Fiuorine containing .opciymers. Minnesota Mining 


& Manufacturing Co 823 974 
Polymerisation of propylene. Esso Research & 
Engineering Co 823 990 


Ihiophosphoric acid esters. Farbenfabriken Bayer 
AG 823 732 
Method of refining phosphoric pig iron. Kléck- 


ner-Werke AG 823 996 
Dehydrochlorination process. Minnesota Mining 
& Manufacturing Co 823 998 
Phenothiazine derivatives teecham =e Research 
Laboratories Ltd 823 733 
Producing titanium, zirconium and thorium 
Barium Steel Corporation 823 999 


Recovering monomer fractions in the condensa- 
tion of amino acids and other polyamide 
forming reactants. Perfogit S.p.A 823 735 

Process for making synthetic linear polyamides 
Perfogit S.p.A 823 736 


Formation of phosphate coatings on metal sur 


faces. Pyrene Co. Ltd 823 739 
Fermentation process for the production of 
glycerol. Commercial Solvents (Great Britain) 
Ltd. 823 740 
M onoazo-benzoxathiol-5-dioxide dyestuffs and 


metal complexes thereof. Farbenfabriken Bayer 
AG. 823 742 
Production of polymerisation products and mixed 
polymerisation products of vinylchloride by 
way of suspension or bead polymerisation 
Chemische Werke Buna Veb [Addition to 
815 261.|} 823 746 
Manufacture of coated thermoplastic polymeric 
films Du Pont de Nemours & Co., E. I 
[Addition to 810 722.] 823 753 
Low temperature separation of gas mixtures 
Stamicarbon NV. [Addition to 795 270.| 823 754 
Preparation of mercaptans Imperial Chemical 


industries Ltd 823 823 
Preparation of mercaptans Imperial Chemical 
Industries Ltd. 823 824 


Unsaturated polyester resin compositions ang 
process for preparing same. American Cyans- 


mid Co 823 755 
Process for preparing an aromatic posit'on 
isomer. Universal Oil Products Co 823 891 
Preparation of pteroylglutamic acid Kongo 
Kagaku Kabushiki Kaisha 823,827 


Purification of hydrochioric acid. Allied Chemical 
Corp 823 677 
Silicone compositions for imparting water-repei- 
lency to materials. Monsanto Chemicals Ltd 
[Addition to 804 989.} 823 760 
Apparatus for permitting consumption of gas for 
a predetermined time whenever required 
Radiation Ltd. 823 647 


AMENDED SPECIFICATIONS 
On Sale 4 November 


M onohalogenated Boehringer & 
Soehne GmbH 707 193 
Thermal cracking processes and plant therefor 
Naamlooze Vennootschap de Bataafsche Petro- 


1.3-dioxanes 


leum Maatschappij 789 228 
Novel piperidine compounds. Macfarlan & Co 
Ltd. J. F. 797 448 

(slass compositions. Pittsburgh Plate Glass Co 
804 106 


On Sale |i November 


Epoxy esters of aromatic polycarboxylic acids ang 
acid esters and polymers thereof. Naamlooze 
Vennootschap de Bataafsche Petroleum Maat- 
schappij 770 795 

Removal of metal contaminants from polymers 


Esso Research & Engineering Co 804 082 
Apparatus for mixing liquids. Rogor Strange 
Waddington. ROS 046 





VULCAN 


CARBOY HAMPERS 
SAFETY CRATES 
PACKED CARBOYS 


HARRIS (LOSTOCK GRALAM) LTD. Lostock Gralam, Northwich, Cheshire 








462 CHEMICAL AGE 3 October 1959 


Classified Advertisements 


CLASSIFIED RATES: All sections 5d. per word. Minimum 8/-. Three or more insertions 


4d. per word. Box Number 2/- extra. Upto 10 a.m. Tuesday for insertion same week. 
SEMI-DISPLAY: 30/- per inch. Three or more insertions 25/- per inch. 
SUBSCRIPTION: Annual Subscription of 52/6 brings 52 weekly copies of CHEMICAL 
AGE direct to your address from the printer (postage paid by the publishers), and a 
copy of CHEMICAL AGE DIRECTORY AND WHO’S WHO. 
COMPANY MEETINGS AND REPORTS: £12.12.0 per column. Three column measure 
(approximately 360 words). 








SITUATIONS VACANT 





THE WANTAGE RADIATION LABORATORY 
(A.E.R.E. HARWELL) 


has vacancies for ORGANIC, INORGANIC and PHYSICAL experimental CHEMISTS to assist senior scientists 
investigating reactions of industrial importance initiated by nuclear radiation. Applicants should be recent graduates 
or experimental chemists with experience in the fields listed above and H.N.C. or ‘A’ level G.C.E. 


Salary in the ranges £500 (at age 20)—£885 or £1,025-£1,260, according to age and experience. Housing and super- 





annuation schemes. 


Please send a POST CARD to the Group Recruitment Officer (5060/38), A.E.R.E., Harwell, Didcot, Berks. 





GENERAL MANAGER required for Company in S.E. England, 
manufacturing a wide range of scientific laboratory apparatus 
and furniture. Applicant must have knowledge of the trade, 
preferably in a corresponding position involving responsibility 
for Development, Production and Marketing. Opportunity for 
advancement. Salary bracket should be indicated when applying. 
Box No. 3669 Chemical Age. 





THE MORGAN CRUCIBLE COMPANY LIMITED 
(Worcester Brarich) 
require 
INDUSTRIAL PROCESS TECHNOLOGIST 

for PROCESS DEVELOPMENT of carbon bonded silicon 
carbide crucibles. Good qualifications in Physics/Metallurgy 
Chemistry or Technology are necessary. Age 23 to 30 years. 
Some industrial experience, preferably in ceramics, and/or chemical 
engineering would be an advantage. This post offers interesting 
work and excellent opportunities within a large organisation with 
widespread interests both in U.K. and abroad. Good Super- 
annuation Scheme and conditions of employment. Salary based 
on age, qualifications and experience. Apply, stating full persona! 
particulars, positions held, etc., to: The Personnel Office, The 
Morgan Crucible Company Limited, Norton Works, Woodbury, 
Lane, Norton, Worcester. 





UNIVERSITY OF QUEENSLAND 
LECTURER IN CHEMICAL ENGINEERING 


Applications are invited for the above position. Applicants 
should hold an Honours or Advanced Degree in Chemical 
Engineering or an equivalent qualification (such as Honours in 
Science or Engineering or the Associateship of the Institution of 
Chemical Engineers); an interest in mathematical techniques for 
analysis of processes would be an advantage; research or industrial 
experience desirable but not essential. 

Salary £A1,540/£A2,040 p.a. 

Further particulars and application forms are obtainable from 
the Secretary, Association of Universities of the British Common- 
wealth, 36, Gordon Square, London, W.C.1. 

Applications close, in Australia and London, on 15th October, 1959. 





BOX NUMBERS: Reply c/o ‘‘Chemical Age”’ 











CYANAMID 


OF GREAT BRITAIN LIMITED 
LEDERLE LABORATORIES DIVISION 


require an 


to be responsible to the Works Engineer for maintenance of 
CHEMICAL MANUFACTURING PROCESSES 


Ihe vacancy, at Gosport, Hampshire, arises from general 





expansion tn this British member of the worldwide Cyanamid 
Candidates, aged 30 to 45, should be fully 
competent in maintenance and control of chemical, boule 


organisation. 


and auxiliary plant. 


They should be A.M.I.Mech.E., A.M.1.Chem.E., or 
equivalent, with managerial or supervisory experience in a 
comparable industry; the commencing salary will be 
appropriate. benefits 


contributory Pension/Life Insurance scheme. 


Employee include an attractive 


Detailed applications, which will be acknowledged, should 
be addressed, in complete confidence, to:- 


PERSONNEL OFFICER 
CYANAMID OF GREAT BRITAIN LIMITED 


LEDERLE LABORATORIES DIVISION Fareham Rd., Gosport, Hants. 





Bouverie House Fleet Street EC4. 
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EDUCATIONAL 





A.M.I.CHEM.E.—More than one-third of the successful candt- 
dates since 1944 have been trained by T.1.G.B. All seeking 
quick promotion in the Chemical and Allied Industries should 
send for the T.1.G.B. Prospectus. 100 pages of expert advice, 
details of Guaranteed Home Study Courses for A.M.I.Chem.E., 
B.Sc.Eng., A.M.I.Mech.E., A.M.I.Prod.E., C. & G., etc., and a 
wide range of Diploma Courses in most branches of Engineering. 
Send for your copy today—FREE. T.I.G.B. (Dept. 84), 29 
Wright’s Lane, London, W.8. 





PATENT AND TRADE MARKS 





KING’S PATENT AGENCY, LTD. (B. T. King, A.I.Mech.E., 
Patent Agent), 146a Queen Victoria Street, London, E.C.4. City 
6161. Booklet on request. 





The Proprietors of British Patent No. 762, 446, for ““AN IMPROVED 
CHEMICAL PROCESS FOR THE PREPARATION OF SODIUM OXIDES”, 
desire to enter into negotiations with a firm or firms, for the sale 
of the patent or for the grant of licences thereunder. Further 
particulars may be obtained from Marks & Clerk, 57 and 58 
Lincoln’s Inn Fields, London, W.C.2. 





PLANT AND MACHINERY FOR SALE 


500 


ECONOMIC BOILERS 
TWO—COCHRAN ‘SINUFLO’ double pass 10 ft. 9 in. dia. by 
15 ft. 8 in. over tubeplates; evap. 16,800/18,000 Ib./hr.; 120 
p.s.i. with chimney, induced draught fans, Thermofeed controls. 
ONE—DANIEL ADAMSON double pass 10 ft. 6 in. dia. by 
16 ft. over tubeplates; evap. 14,400 Ib./hr.; 160 p.s.i. with 
feed pump, chimney, grit arrestor, induced draught fan. 
THREE—MARSHALL (GAINSBOROUGH) treble pass 8 ft. 
dia. by 9 ft. 6 in. over tubeplates, 5,000 Ib./hr.; 100 p.s.i. 
The above Boilers Ideal for Coal or Oil Firing. 
GEORGE COHEN SONS & CO. LTD. 
Wood Lane, London, W.12. 
Tel: Shepherds Bush 2070 and 
Stanningley, Nr. Leeds, 
Tel: Pudsey 2241 








EX STOCK—-Excellent secondhand STORAGE VESSELS: 
ALL WELDED, DISH-END 
S31 ft. by 9 ft. diam. 
30 ft. by 7 ft. 6 in. diam. 
27 ft. 6 in. by 8 ft. diam. 
25 ft. by 7 ft. 6 in. diam. 
30 ft. by 9 ft. 10 in. diam. 
17 ft. by S ft. 6 in. diam. 
15 ft. by 4 ft. 3 in./5 ft. diam. 
15 ft. by 8 ft. diam. 


UN — ho ww oa 


~ 
~~ 


RIVETTED, DISH-END 
1—-30 ft. by 8 ft. diam. 
1-22 ft. by 7 ft. 6 in. diam. 
2—15 ft. by 8 ft. diam. 


RIVETTED, FLAT-END 

30 ft. by 8 ft. diam. 

30 ft. by 7 ft. 6 in. diam. 
24 ft. by 7 ft. 6 in. diam. 


REC oa dee ULAR, ALL-WELDED 
28 ft. by 10 ft. by 9 ft. 
: 15 ft. by 6 ft. by 5 ft. 3 in. 
|—14 ft. 3 in. by 5 ft. 3 in. by 6 ft. 


Maden & McKee Ltd.. 
317, Prescot Road, 
Liverpool, 13. 
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PLANT AND MACHINERY FOR SALE: continued 


500 


OC.50913 NO. 2. COMPOUND BALL/TUBE MILL by 
Johnson, mild steel construction with dragonite liners, approx. 
9 ft. long by 2 ft. 4 in. dia. internally. Complete with motor 
driven Pitch Cracker, Screw conveyor and 2 tons hard white 
cast balls. 





QOC.51256 TYPE 3A TWO-COMPARTMENT TUBE MILL 
y Johnson, 12 ft. long by 3 ft. dia. gear driven 35 h.p. Brook 
slipring motor with starter. Complete with liners, steel ball and 
pebble grinding media, etc. 


OC.50996 OSCILLATING GRANULATOR by Manesty, type 
Q.G., cast steel hopper 15} in. by 15} tn. with oscillating rotor 
driven through enclosed gears by vee pulley. 


QOC.99775 ATOMILL HIGH SPEED PULVERISER by 
British Jeffrey Diamond, Rotor fitted 12 swing hammers, driven by 
15 h.p. 400/3/50 cycles motor. 


QC.50325  FLEXTOOTH CRUSHER by British Jeffrey Diamond, 
20 in. by 16 in., spring loaded adjustable breaker plate and renew- 
able liners and hammer tips. Driven by 10 h.p. 400/3/50 cycles 
motor with starter. 


OC .50766 COKE CUTTING MACHINE by Robert Cort, 
type 20B, two cutting rolls, with feed hopper approx. 2 ft. 3 in. by 
| ft. opening. Driven by 10 h.p. 400/3/50 cycles motor. 


OC.51185 SWING CLAW CRUSHER by Edgar Alien, size |, 
rotor fitted four hammers constructed Cromax steel and tips 
suitably hardened, and mounted in roller bearings. Max. feed 
size 8 in. reducing to ¢ in. dependent on material. 10/12 h.p 
required to drive. 
GEORGE COHEN SONS & CO. LTD., 
Wood Lane, London, W.12. 
Tel: Shepherds Bush 2070 and 
Stanningley, Nr. Leeds. 
Tel: Pudsey 2241. 





MORTON, SON AND WARD LIMITED 
offer 
STAINLESS STEEL VESSELS 
One TANK 10 ft. by 2 ft. 6 in. dia. totally enclosed, suitable for 
20 Ib. p.s.i. W.p. 
One CRYSTALLIZING PAN 4 ft. dia. by I ft. 6 in. deep, detachable 
lid, with or without jacket. 
Several s.s. COILS from 2 ft. to 7 ft. dia. 
Assortment of s.s. VALVES, PLUG COCKS, etc., from 4 in. to 3 in. 
Quantity of s.s. TUBING and s.s. FLANGES. 
All above second-hand and in good condition. 


NEW UNITS in stainless or mild steel made to requirements. 
CONDENSERS, 
MIXING VESSELS, JACKETED PANS with or without mixing 


gear. 
‘MORWARD’ ‘U’-shaped TROUGH MIXERS with or without 
jackets. 
TANKS, CYLINDERS, RECEIVERS, PRESSURE VESSELS 
and AUTOCLAVES. 
Stirring gear can be fitted to any vessels. 
New PORTABLE STIRRING UNITS with clamp-on attachment 
to requirements. 


SS ee 


New MONO pumps and other second-hand PUMPS in stock. 
Enquiries invited. 
MORTON, SON AND WARD LIMITED, 
DOBCROSS, OLDHAM, 
Lancs. 
Phone Saddleworth 437 
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PLANT AND MACHINERY FOR SALE: continued 





Excellent secondhand PRESSURE VESSELS: 


ALL WELDED, DISH-END 
19-—14 ft./15 ft. by 8 ft. diam. 75 Ibs. wp. 
2—27 ft. by 7 ft. 6 in. diam. 75 Ibs. w p. 
3—9 ft. 4 in. by 2 ft. 6 in. diam. 210 Ibs. w.p. 
1—17 ft. by 5 ft. 6 in. diam. 200 Ibs. w.p. 


RIVETTED, DISH-END 
2——27 ft. by 6 ft. diam. 365 Ibs. w.p. 


RIVETTED, FLAT-END 
3—30 ft. by 8 ft./8 ft. 6 in. diam. 
Lancashire Boilers suitable for conversion 100/120 Ib. w.p. 


Maden & McKee Ltd., 
317, Prescot Road, 
Liverpool, 13. 





PHONE 98 STAINES 


. 1,500 gall. Cyl. Tank, 9 ft. by 6 ft. diam. 
. Unused Jac. Pans, 20 in. by 17 in. — 45 w.p 
gaa Gas-heated Jac. Pans, 26 in. by H in. and 30 in. by 


= 


Cc “lad Tanks, 750 gal., 7 ft. by 3 ft. 3 in. (8). 

. Pans or Tanks — 20 in. by 28 in. deep (18). 

5. Mixing Vats, 280 gal. each A.C. (2). 

. Tanks, 4 ft. diam., by 3 ft. deep, 200 galls.(3). 

SS. Unused Elec. Heated Tanks, 4 ft. by 3 ft. 6 in. by 10 in. deep 
70 gall. capacity. A.C. (10 available). 

S.S. Homogenizer 3 plunger type, 2 h.p. A.C. 

S.S. Plunger Pumps, 4 in. by 6 in. stroke, A.C. (2). 

S.S. Unused Cyl. Mixers, 90 and 300 gallons. 

‘Z’, Fin Blade, ‘U’ Trough and Cyl. Mixers all types and sizes 
stock. 

Pumps, Receivers, Hydros, Condensers, etc. 


Send for lists. 


HARRY H. GARDAM & CO. LTD., 
100 CHURCH STREET, STAINES 


DADA AAD 
DAADrAAyD 
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PLANT AND MACHINERY FOR SALE: continued 





STAINLESS STEEL DOUBLE CONE MIXER, 2 ft. by 3 ft. 
MOTRON 20 gall. Double ‘Z’ Mixer. Lying Willow Tree 
Works, Swallowfield, Berkshire. Apply: Winkworth Machinery 
Ltd., 65 High Street, Staines. Telephone 1010. 





SCIENTIFIC SERVICES 





SILICA CONES AND SOCKETS, SILICA TUBING, 
POLISHED SILICA DISCS AND GLAZED SHEET ex-stock 
from: Jencons (Scientific) Ltd., Mark Road, Hemel Hempstead, 
Hertfordshire. Boxmoor 4641. 





WORK WANTED AND OFFERED 





CRUSHING, GRINDING, MIXING and DRYING for the trade. 
THE CRACK PULVERISING MILLS LTD. 
Plantation House, 

Mincing Lane, 

London, E.C.2. 





PULVERISING of every description of chemical and other 
materials. Collections, storage, deliveries. THOMAS HILL- 
JONES, LIMITED, INVICTA WORKS, BOW COMMON 
LANE, LONDON, E.3. (TELEPHONE: EAST 3285.) 








The Chemistry and Physics of 


Clays and Other Ceramic Materials 
ALFRED B. SEARLE and REX W. GRIMSHAW 





‘THE YOUNG SCIENTIST contemplating ceramics as a career will find much 
to encourage and excite him; the practical clay-worker will find valuable | 
and up-to-date information about the nature and behaviour of the 
materials familiar to him; and students at all levels will lean heavily on 
this comprehensive work. Research men also will be grateful for the 








many determinative data so fully provided, especially in the appendix, 


which gives optical, X-ray, and D.T.A. constants for a wide 


selection of minerals’.—Claycraft. 


Size: 93” x 6}’ Illustrated 











Ernest Benn Limited 


| BOUVERIE HOUSE - FLEET STREET - LONDON - EC4 


944 pages 126s. net 
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Chemical Age Enquiry Service 


For fuller details of equipment, apparatus, chemicals etc., in the advertisement or editorial 
pages of Chemical Age, fill in the coupons below, ONE PER ENQUIRY, and 
return to us. 
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Chemical 
Age 


ENQUIRY 
SERVICE 


* 


ww This is a special service for 
readers of 


CHEMICAL AGE 


= /t is designed to give fuller 

information on equipment, 
apparatus, Chemicals etc., 
mentioned in this issue— 
whether in the editorial text 


or in an advertisement 


S& Cut out the whole of this page, 
fold as instructed with post- 
paid address on the outside 


* 


Chemical Age 
154 Fleet Street, London, E.C.4 
Tel.: Fleet Street 3212 
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RARE EARTHS in plenty 


‘The fourteen elements of atomic numbers 57 
to 7l and their associated elements thorium 
and yttrium, have long ceased to be rare. 


Their compounds are in everyday use in 


reaniy industries, Shown 18 a seleetion from 


the growing list of applications. 

Now, a full range of Lindsay products is 
available in technical and pure grades, includ- 
YOY) purity and metals in 


rig oxides ot 


research quantities, at attractive prices. 


the Lindsay 
Potash X 


largest 


lhey are manufactured by 


American 


the 


(‘hemical Division of 


Chemical Corporation, world’s 
producers of thorium, yttrium, and rare 
3 ) 


earth chemicals. 


flan YOU make use of Lindsay rare earth 
compounds ? Borax d& Chemicals can tell YOU wes 


et n towch now mith: 
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BACISA 


BORAX & CHEMICALS 


5 PICCADILLY 


CHEMICAL AGE iii 


Light Alloys ‘OF Ta slelaie Waoms Micha 
’ Catalysts Paint Driers 
ramics Nuclear Poisons 


Low-Carbon Steels 





LIMITED 


* LONDON, WI Telephone REGent 24 5] 


A and European subsidiary of lmerican Potash a’ f hemical (‘or poration 








for all purposes 
SULPHURIC 
OLEUM 

BATTERY 

NITRIC 
HYDROCHLORIC 
DIPPING ACID 
DISTILLED WATER 


(PURE) 


SPENCER 
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CHAPMAN & MESSEL LTD 


45 - PARK LANE : LONDON : W.|. Tel. GROsvenor 4311 (4 lines) Works: SILVERTOWN ° E16 
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ORGANIC 
INTERMEDIATES 
FOR DYESTUFFS 
AND OTHER 
INDUSTRIES 


DYELINE CHEMICALS 
including the following : 





ADIPIC ACID 


MONO AND 
DI-CY CLOHEXYLAMINE 





DIHYDROXY NAPHTHALENES 











Write Dept. A/2. for full details. 





EE 


lL —_ . 36-38 KINGSWAY, LONDON, W.C.2 Tel: HOLborn 2532/5 
Branch Offices 


51 SOUTH KING ST., MANCHESTER 2 Tel: Deansgate 6077 °° 
45 NEWHALL ST., BIRMINGHAM 3 Tel Central 6342 3 
144 ST. VINCENT ST., GLASGOW C.2 Tel Centra! 326? 





Printed in Great ain by THE ee at ¢ MBELANDS LTD., Addlestone, Surrey, and published by BENN Broruers Lrp.. at Bouverie House. 154 Fleet Street, E.C.4 
ecurster at the cel P. st + Offic ¢. Entered as Second Class Matter at the New York U.S.A... Post Office 























